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The following pages have been compiled in order to 
supply pupils with a suitable text-book treating of the 
origin, nature, and uses of many things which come daily 
under their observation, and in regard to which a vast 
amount of ignorance undoubtedly prevails. 

The work may be advantageously used either as a 
special class-book or as one of the necessary extra reading 
books. In either case, the meanings at the beginning 
of each subject will be found of considerable service; and, 
as many of the lessons treat of food, clothing, and the 
like, it will be found specially suitable as an additional 
text-book for girls, or for those, at least; who are studying 
" Domestic Economy.^' 

The compilation will also furnish to pupil teachers and 
monitors excellent matter from which to form N'otei of 
Lessons; and as every effort has been made to have the 
information contained correct, teachers generally will 
find it of much service, by way of reference, in their 
usual Gallery Instruction. 
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LESSONS ON COMMON THINGa 



BAISINS. 



Raisins.— What are raisins ? 
Dried grapes. How many kinds 
of raisins are there ? Three : 
Valencia, Muscatel, and Sul- 
tana raisins. Have they differ- 
ent qualities ? Yes ; but the 
first two differ in the process of 
drying, and in the qualities 
which arise from the two modes 
of drying them. How are they 
dried? 

The Valencia raisins, when 
gathered, are dipped into hot 
lye, which is made up of wood 
ashes, oU, and lime. Is any- 
thing else done to them? When 
taken out of the lye, they are 
spread out on hurdles of wicker- 
work to dry in the sun. How 
long do they take to dry ? Four- 
teen or fifteen days. What is 
done with them after they are 
dried? They are packed in 
rows and layers in boxes. Does 
this mode of drying them affect 
their quality? Yes. It de- 
stroys their natural flavour, and 
makes their skins less tough. 



How are the Muscatel raisins 
dried? They are diied on the 
trees. Is nothing done to 
them? Yes, sometMng is done. 
When the grapes are ripe, and 
whilst still on the trees, their 
foot stalks are cut half through, 
which stops the flow of the sap 
from the trees, and the grapes 
soon dry. The natural flavour 
of the grape is thus retained, 
but their skins are tougher than 
the skins of the Valencia raisins. 
How are the Valencia raisins 
used? They are used chiefly 
in puddings and sweet cakes. 
How are the Muscatel raisins 
used? They are eaten at table 
as a dessert, and along with 
almonds. 

What are Sultana raisins? 
They are seedless raisins that 
come from Smyrna. They are 
much smaller than either the 
Valencia or the Muscatel raisins, 
and are entirely used in baking 
sweet cakes, and in cookery. 



FIGS. 



Pigs.— What are figs? The 
fruit of a small tree which grew 
originally in the south-west of 
Asia. Where does it grow now ? 
All over the south of Europe. 
How high does the tree grow? 



About twenty feet. What kind 
of leaves has it? It has large 
leaves, which are divided into five 
parts. They are rough on the 
upper, but smooth and downy 
on the under side* Ha^ ^^si^sii^ 
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There are two kinds, the sweet, 
and the bitter almond; but there 
are three varieties of the sweet 
and, it is said, that there is no 
marked difference in either the 
laree or the kernel of the bitter 
and the sweet almond, and that 
one and the same tree, by cul- 
ture, can be made to produce 
both kinds. Which of the three 
varieties of the sweet almond is 
the best ? The " Jordan almond," 
from Maloza, is the best. It has 
the largest and the roundest 
kernel. Which comes next to 
it in quality? The "Valencia,'* 
which has a shorter, broader, and 
flatter kernel than the Jordan 
almond. The third variety is 
generally imported in the snelL 



It is the smallest of thd three. 
Are these all sweet ahnonds? 
Yes. Does the almond nut con- 
tain oil? Tes; it contains very 
fine oil, which is sometimes ex- 
pressed from the kernels, and 
sometimes obtained by boiling the 
almonds in water, when the oil 
rises to the top, and may be 
skimmed off. What is the other 
kind of almond ? It is the bitter 
almond, which is grown in £ar- 
bary, in the north of Africa. It 
is shorter, and thicker than any 
of the three varieties of the sweet 
almond. How is the bitter al- 
mond used ? It is valued chiefly 
for its oil, but also for the flavour 
which it imparts to puddings and 
other articles of food in cookery. 



F0BEI6N CUBBAIfTS. 



Foreign Currants.— What are 
currants? The dried fruit of a 
species of vine tree. Is it a hardy 
plant? No; rains frec[uently in- 
jure or destroy the fruit. When 
do the trees begin to bear fruit ? 
At the end of six or seven years 
after being planted. How do cur- 
rants differ from grapes? They 
are smaller, and have no stones ; 
but they have an exquisite flavour, 
and are, when ripe, of a dark, red 
colour. When do they become 
ripe ? In August, at which time 
they are gathered, and dried in 



the sun. Is an3rthing done to 
them after -being dried? They 
are packed for shipment to other 
countries. Where were currants 
originally grown? Around Co- 
rinth, and from that circumstance 
they w«re called "Corinths*'; 
but this name has since been cor- 
rupted to "currants." Where 
are they now cultivated? In the 
islands of the Grecian Archi- 
pelago. How are currants used? 
They are largely used in this 
countrjr in mining most kinds of 
confectionery or sweet cakes. 



HOME GUBBANTS. 



flome Currants. -- What are 
home currants? The fruit of 
a shrub plant, known as the 
gentis JRtbes, How many kinds 
are there? There are three 
varieties of home currants, the 
Red, the White, and the Black, 
and all the three are largely culti- 
vated. Art) they the same as the 
dried cux-rtinta of the Grecian 



Archipelago ? No ; they are of a 
different kind. They grow on a 
small shrub about three or four 
feet high; all the three kinds 
have stones in the fruit, and they 
are used chiefly in making jams 
and jellies. Are they nice or use- 
ful ? They are both pleasant and 
salutary in their natural state as 
fruit, and also in their t^^^'wsc*'^^ 
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staid as jelly. They are grate- 
fully acid, are cooling and laxa- 
tive, and they tend to resist 
putrefaction. In what cases are 
they luseful as medicine? In 
cases of fever, and other diseases 
accompanied with thirst, and dry- 
ness of the tongue and throat. 
Which of the three kinds, the red, 
the white, or the black, is best 



for a sore throat ? Black oumnt 
jelly is said to be very beneficial 
in deaning and coolhig the throat 
in oases of cold or even ulcera- 
tion : but all three kinds have a 
slightly acid taste, a very pleas- 
ant flavour, and ooth the fruit 
and the preserves made from it 
are very wholesome. The leaves 
of black currants are fragrant. 



COFFEE. 



Coffee.— What is coffee ? It is 
the seed of a plant which grew 
originally in Abyssinia ; but is 
now grown largely in Brazil, 
Central America, the East and 
West Indies, Arabia, and Ceylon. 
What sort of leaves has it? They 
are ever-green, bright and deep 
in colour, of an oblong shape, and 

Sointed apex. What sort of 
owers has it? The flowers are 
small and white, slightly tinged 
rose colour. They spread out 
all over the tree at once, as if 
wrapped round with a snow 
shroud, and they fill the air 
around with a delicious fragrance. 
On what do the flowers grow? 
On short foot-stalks, in clusters 
around the joints of the branches. 
What are the flowers followed 
by ? By dark red berries, which 
grow to the size of a cherry. 
What do the berries contain? 
Two hard, oval-shajied seeds. 
When do the trees begin to bear 
fruit? At the end of ten years: 
but the fruit is not reckoned good 
till four or five years longer. 
How long do they continue to 
bear fruit? Eighteen or twenty 
years. On what kind of soil or 



land do they grow? Chiefly en 
the high lands, where other grain 
or pulse cannot grow. 

How do they gather the berries 
in Arabia? They spread cloths 
under the trees, and then shake 
the trees, which makes the berries 
fall. What do they do with 
them? The berries are dried in 
the sun, then crushed between 
rollers to remove the husks, after 
which the seeds are again dried 
in the sun, and finally packed for 
sale. How are they gathered in 
the West Indies ? Negroes pluck 
them from the trees, ana put 
them into bags. What is done 
with them after that? Sometimes 
they are dried in the sun, wii^ 
the husks on^ but often not, and 
they are put into a mill to remove 
the husks. How are the seeds 
made into coffee? They are 
roasted in a metal vessel, over 
a slow fire. This makes them 
lighter in weight, darker in col- 
our, but larger in size. Have 
they any taste or smell before 
they are roasted ? Scarcely any, 
and are tough; but after roasting 
they are crisp, impart a taste, 
and emit an aromatic odour. 



THE USE OF COFFEE. 



The Use of Coffee.— How is 
coffee used ? When newly roasted, 
it is ground to a coarse powder, 



and boiled, or infused in boiling 
water. Is anything added to it ? 
Hot milk or cream, and sugar to 
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liWeeien it according to taste. Is 
it wholesome ? Coffee is slightly 
stimulant, it assists digestion, and 
affords nourishment to the body 
or system. What effect has coffee 
-without sugar and cream? It 
wards off sleep. How do the 
Turks make their coffee ? In a 
small, conical shaped saucepan, 
holding about two table spoonfuls 
of water. They take a dessert 
spoonful of the berries, roast them, 
pound them, and put the powder 
into the pan, which has a long 
handle, nearly fill it with water, 
and then they place the conical 
point of it among the hot coals of 
the fire. Does this take long to 
boil? Only a second or two. 
What is done with it then ? The 
wholecontentsot the saucepan— the 
coffee as well as the liquor — are 
poured into a china cup fitting 
into a brass socket which holds 
the cup. Do they take anything 
along with it? No, neither sugar, 
milk, nor cream. How do the 
people in France take their coffee ? 
They drink the clear infusion or 
decoction, generally without cream 



or sugar, but often with brandy. 
How do the English people take 
coffee? They, like the French, 
drink the liquor only, either the 
infusion or the decoction— gener- 
ally the latter— and add milk, or 
cream, and sugar. What kind of 
pot is the best to boil coffee in? 
A broad bottomed pot, with a 
narrow mouth at top is best, as 
the aroma does not escape so much 
during the process of boiling, as 
it would with a wide-mouthed 
pot. Is coffee always sold in a 
pure state ? No ; it is often 
adulterated with chicory, roasted 
beans, roasted peas, and acorns. 
What are the best means of ob- 
taining pure coffee ? Buying the 
beans; and roasting and grinding 
them at home, just before the 
coffee is to be used. 

Is chicory injurious? No; not 
to the health, but chicory is much 
cheaper than coffee, and can bo 
had separately. So the best way 
is to buy it at the grocer's, and 
mix some of it with the newly 
ground coffee, as this is thought 
by many to improve the flaYour, 



GHIC0B7. 



Chicory. —What is chicory? 
The dried and roasted root of a 
species of plant like the dande- 
lion. How is it used? It is 
generally mixed with coffee. 
What object is gained by thus 
mixing the coffee with it? The 
coffee gets a better flavour, but 
its nourishing power is not in- 
creased. It gives an appearance 
of strength, however, as it imparts 
a deep brown colour to the coffee. 
How may pure coffee be known 
from a mixture of coffee and 
chicory? If some cold water be 
poured into a glass containing the 
mixture, the chicory will ^ve a 
dark brown colour to the hquid ; 



but if the coffee be pure, the 
Uguid will remain unchanged. 
Wnat other substances besides 
chicory are used to mix with, or 
to adiUterate, coffee ? Chestnuts, 
acorns, saw-dust, and oak bark 
are used for the same purpose. 
Can purchasers detect the mix- 
ture? Not generally; because, 
for the most part, they buy it 
in a ground state. Is buying the 
"berry" always a safeguard 
against being imposed upon? No, 
because spurious '* coffee-berries" 
can be made that are very like 
the real berry. How are these 
spurious berries made ? They are 
generally made by miwilass^Kri* 
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COCOA. 



Cocoa.— What is cocoa? A 
plant about the size of a cherry 
tree. The fruit of the tree is 
also called Cocoa, and so is the 
liq^uor made from the fruit. Is 
this the same as the cocoa-nut 
tree ? No ; the cocoa-nut tree is 
tall, but this is not ; it is very like 
the cherry tree in shape, as well 
as size. Where does it grow ? It 
grows, without being cultivated, 
in Central America, on both sides 
of the equator, but it is now culti- 
vated largely in the West Indies, 
and in the warmer regions of 
Asia and Africa. How high does 
it grow ? It grows naturally to a 
height of thirty feet. What kind 
of leaves has it ? The leaves are 
smooth, and of the shape of cherry 
leaves. What sort of flowers has 
it? The flowers are small, and 
grow in clusters. What sort of 
fruit has it ? The fruit is a woody 
pod, seven or eight inches long, 
three or four inches broad, oblong 
in shape, smooth and tough, and 
tapering to a point at one end. 
"What colour is it? The colour 
varies at different times, being 
bright yellow, then red, ana 
finally purple. Has the pod a 
rind? Yes; it is thick and taste- 
less, and it has five parallel cells 
in a line from end to end. How 
many seeds are in a pod? Some 
have twenty, and others forty, 



immersed in white pul^, as thick 
as butter, and of a pink tinge. 
How are the seeds placed ? They 
are closely packed round the core 
of the pod. How large are the 
seeds ? About the size of a small 
bean. Is there a husk on the 
seed ? Yes. It has a thin shell, 
of a dark brown colour, and 
brittle texture. What appear- 
ance has the kernel ? It is of tho 
same colour as the shell, is ir- 
regularly divided, but the parts 
do not separate till the shell is 
removed. Does the kernel con- 
tain oil ? Tes ; it contains half 
its own weight of oil, which is 
got by pressure. Is it for this oil 
the trees are cultivated? Not 
chiefly; but for making cocoa and 
chocolate. When is the fruit 
gathered ? The tree is ever-^een, 
and bears flowers and fruit the 
whole year round, but the chief 
crop is got in December. What 
country produces the best cocoa ? 
Both the best, and the largest 
quantity, comes from Caracca^, 
tne West Indies, New Granada, 
Brazil, and Ecuador. How is 
cocoa prepared for the table ? In 
the same way as coffee. How is 
cocoa made soluble ? By adding 
starch and sugar to the kernels 
before grinding them. The starch 
absorbs the oil, and the sugar 
renders the starch soluble. 



CHOCOLATE. 



Chocolate.-— What is chocolate ? 
Chocolate is prepared from cocoa 
kernels. Why is it called choco- 
late^ and not cocoa? The namo 
"Chocolate" was given to this 
beverage by the Mexicans, who 
spelled the word " Chocolatl." 
How is chocolate prepared ? The 
kernels are shelled, starch and 



sugar are added to the cleaned 
kernels, and the three are ground 
between rollers upon a hot table. 
Does this grindmg produce a 
powder? No; the three are 
formed into a soft, smooth paste, 
which is made up into cakes or 
moulded into various shapes. Is 
this the whole process of prepar- 
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ig chocolate? Yes, only some- 
mes it is flavoured with vanilla 
r cinnamon. Is chocolate ever 
dulterated? Yes; in England, 



jUmr and Cattile toap are used for 
this purpose. Lard is also ground 
with the kernels, and the paste is 
flavoured with spioes. 



COCOA-NUT TREE. 



Cocoa-Bat tree. — "NVTiat kind of 
ree is the cocoa-nut tree ? It is 

species of "Palm tree"— it be- 
mgs to that tribe of plants. 
There does it grow? Only in 
lie warmer countries of the 
f^orld. Is the cocoa-nut a tall 
ree? It has a very lofty stem, 
rhich, from its great length, may 
e called gigantic. In what coun- 
ries does it grow abundantly? 
n Ceylon, Siam, the Islands of 
be Pacific Ocean, and in Brazil. 
Vliere does it grow best? Near 
he sea, which often carries the 
iits to other lands, where they 
a,ke root and grow. They often 
bus form the first plants that 
row on coral reefs. What sort 
f stem has the cocoa-nut tree? 
L soft, fibrous stem, with a tuft 
f twelve or fifteen leaves at the 
op, and each leaf is from twelve 
twenty-four feet long, and 
bout thi*ee feet broad. Do the 
javes grow on stalks ? Yes ; and 
t the base of each leaf-stalk, 
here is a fibrous network sur- 
ounding it. Where do the 
lowers grow ? The flowers spring 
ut of sUts in the sheaths, hang- 
tig on the under sides of the 
eaves. How often do the trees 
loom? Every six weeks during 
he wet season, and thus ma^ be 
een at one and the same time, 
n one and the same tree, fresh 
lossoms, young nuts, and the 
ipe fruit. How many nuts will 

tree produce? From eighty to 
. hundred yearljr. How long do 
he trees continue to bear? 
Lbout seventy years. What sort 
£ nuts do they bear? The nut 



is large, the whole being the size 
of a man's head. It has a hard 
shell, a white kernel, which has 
the taste of a hazel nut, is hollow 
in the centre, and filled with a 
sweet milk-like juice. Has the 
shell a husk? It has a thick 
husk, smooth on the outside, but 
fibrous on the inside. Is the 
trunk or stem of any use? The 
natives of Ceylon build their huts 
with it, and thatch them with 
the leaves. They also make 
doors, windows, tables, chairs, 
and many other things with its 
wood. Do they make anything 
else with it ? Yes ; their canoes. 
How do they use the nut? It 
supplies them with milk to drink, 
and to mix in their coffee. How 
do the^ use the shell ? To make 
cups, jars, spoons, lamps, and 
other things. How do they use 
the kernel ? They use the oil of 
the kernel to bum in their lamps, 
and they anoint their hair with it. 
Do they do anything with the sap 
of the trunk? They make a 

Sleasant beverage, which they 
rink in a fresh state, and which 
they also boil and evaporate, to 
obtain sugar, which they call 
"jagghery." What do they do 
with the jagghery ? They ferment 
it and distu it to obtain a spirit 
which they call "arrack." Is 
this the only use made of jagg- 
hery? No; by mixing it with 
lime, they obtain a powerful 
cement which resists both water 
and heat. Do they make anything 
else from the arrack? Yes; by 
fermenting the arrack, they ob- 
tain vinegar. What do -Unk^ ^^ 
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with the leaves, besides thatch- 
ing their huts? They make 
buckets and baskets, and books 
to write on. Is anything made 
from the leaves ? The leaves are 
burned to get potash. Are these 
all the uses they make of the 
leaves? No; they make oars 
with the mid-ribs, and they make 
brooms and torcTies with the 
smaller ribs of the leaves by bruis- 
ing their endb, and they make 
arrows and pens of them also by 
pointing instead of bruising their 
ends. What do they do with the 
fibrous husks? They twist them 
into cordage, of which they make 
nets and hammocks. 



Are many cocoa-nuts brought 
to this country? Yes. What do 
we do with them? Extract oil 
from the kernels; we steep the 
husks in water, beat them to 
remove dust, the outer skin, and 
all soluble matter adhering to the 
fibres, which, when thus cleansed, 
are called "coir"; then the 
** coir " is made into cordage and 
cables; it is also made into thread, 
and woven into door mats, and 
matting for floors; but the 
coarsest husks are used as scrub- 
bing brushes, and all the loose 
fibres are used in stuffing mat- 
tresses and other articles of a 
similar kind. 



OBANGES. 



Oranges.— What is considered 
to be the native region of the 
orange tree ? China and the 
north of India. Where is it now 
grown? In Africa, north and 
south, the south-west of Europe, 
Turkey, the islands of the Medi- 
terranean, South America, the 
Azores, and the West Indies. 
Lar^e quantities are grown in 
Spam, Portugal, and Italy. 
What size is the tree? It is a 
small tree. What kind of leaves 
has it? The leaves are dark 
green, of. a close, smooth texture, 
and dotted with clear spots, which 
contain a volatile oil that emits 
a peculiar odour. What sort of 
flower has the tree? Delicate 
white flowers, having a most 
delicious fragrance. Are there 
many kinds of oranges? There 
are several kinds of sweet oranges, 
besides the bitter orange. Which 
is the best kind ? The St. Michael 
oranges are by far the best. They 
have a smooth, thin skin, and they 
are not so round as the Yalentia 
oranges, but they are flatter at 
the poles, that is, the diameter 



measured from the foot stalk to 
the flower top is not so large as it 
is measured equatorially. Which 
kind ranks next to the St. Michael? 
The Valencia oranges. They are 
much coarser in the rind or skin, 
which is thicker also, and their 
flavour is not so delicious. What 
are the names of other kinds? 
There are the blood-red orange, 
and the small Tangerine or Malta 
orange, but these are not so well 
known in this country. Are all 
these sweet oranges? Yes. Where 
is the bitter orange grown? In 
Seville, in Spain. How is the 
bitter orange used ? The rind of 
it is made into "orange peel," 
and also into marmalade. The 
whole pulp of the bitter orange 
has, however, of late been made 
into marmalade. How are or- 
anges packed ? They are wrapped 
in maize leaves, and packed in 
rows and layers in large chests or 
boxes. When are oranges im- 
ported? In December and succeed- 
mg months. How long have we a 
supply? From December till July. 
Are the oranges brought in 
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December ripe? No; they are 
greenish, very acid, and require 
to be eaten with sugar, but from 
March till July they are all ripe 
and sweet. How are oranges used? 
They are eaten as a dessert at 
table, and almost by all at any- 
time. They are gratefully acid, 
and, in feverish disorders, are 
very useful in quenching thirst, 
and cooling the system. Are the 



seeds or rind used ? No, neither 
the seeds nor the white, tough 
rind should be eaten. Is no use 
made of the rind ? An essential oil 
is extracted from it, and a tincture 
is made from the dLried rind, and 
is used as a good tonic, forming, 
it is said, one of the ingredients 
of Huxham's bark. Oranges pre- 
vent and cure sea-scurvy, and are 
therefore much used in ships. 



LEMONS. 



Lemons. — What are lemons ? 
The fruit of one of the four kinds 
of the citron family of plants, the 
other three being the orange^ the 
lime, and the citron. Where did 
it originally grow ? At the base 
of the Himalaya Mountains in 
India. Where is it grown now ? 
In Sicily, Spain, and Portugal. 
"When was it Drought to Europe ? 
About the time of the Crusades. 
"What is the usual height of the 
tree? About 12 to 15 feet. 
What sort of petals has it ? The 



petals are of two colours— wliit< 
inside, and red on the outside. 
What is the colour of the fruit ? 
Pale yellow. What taste has it ? 
The juice of the lemon has a very 
acid taste. Has the rind any 
smell ? It is very fragrant. Hoav 
is it used ? It is made into a con- 
serve, and used in baking sweet 
cakes. What effect has lemon- 
juice when taken internally ? It 
18 very cooling, and it has, like 
oranges and lime-juice, proved 
effective in curing sea-scurvy. 



LIME-JUICE. 



Lime-juice. — What is lime- 
juice ? The juice of the fruit of 
the lime-tree, one of the four 
families of the citron-plant. Is 
it grown in Europe? No; but 
the only fruit brought is the 
small sweet fruit, about the third 
of the size of a lemon, and it is 
always brought in a preserved 
state. What are the shape and 
colour of the fruit ? Oval shaped, 
and of a pale yellow colour. 
What taste has it? The pulp 
has a sub-acid taste, and it is 
slightly bitter. What sort of 
flowers grow on the tree? The 
flowers are white and small. 
How has the juice of the lime 
been used ? The juice of the lime 
has been most valuable to the 



British navy, not only as a spe- 
cific remedy for, but as jl pre- 
ventive of sea -scurvy, which 
affected the seamen very badly 
who were obliged to live much on 
salted provisions. All vessels, 
except coasters, are obliged by 
law to have it in their stores on 
board ship, and it is served out 
to the men during the voyage. 
Is it used in any other way ? It 
is now used also as a summer 
beverage by itself ; and also along 
with some other liquors. How is 
lime-juice preserved ? It is gener- 
ally put into bottles along with 
some oil. What is the effect of 
the oil ? It floats on the surface 
and keeps the air from getting in 
and changing the t»&-t^. 
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TEA. 



Tea.— What is tea? The dried 
leaves of a small, evergreen tree 
or shrub, growing originally in 
China, Japan, and some districts 
of India. Tea is also the liquor 
obtained by infusing the leaves. 
What sort of leaf has the tea- 
plant ? The leaf is lance-shaped, 
from two to five inches in length, 
notched or serrated at the edges ; 
and, in its early stage of growth, 
is of a bright green colour. In 
what kind of soil does it grow? 
It grows best in a light soil. 
When are the seeds sown? In 
the middle of April, and they are 
transplanted in rows, three or 
four feet asunder. What sort of 
tree is it? It is like the myrtle- 
tree in appearance? but it has 
white flowers, with yellow sta- 
mens. It also resembles the wild 
white lt)se-tree. How high is it ? 
It grows in some cases six, in 
others twelve feet high. The 
trees are often planted and used 
as hedges. Are all the leaves of 
the tree equally good as tea? 
No ; the leaves at the top or ends 
of the twigs are the best. What 
sort of fruit has the tea-plant? 
The fruit follows the flowers, is 
dry, and contains three seeds. 
When do they gather the leaves 
for tea? Not till the plant is 
three or four years old ; and they 
are gathered first in Spring, when 
the leaves are young, tender, and 
full of sap ; they are gathered a 
second time about a month later, 
and they are finally gathered a 
third time when the leaves are 
full grown and ri^e. Which of 
these three crops is chiefly im- 
ported to this country ? The last 
of the three ^ and it is this crop 
also which is chiefly shipped to 
America. How are the leaves 
dried? They are put, when gath- 



ered, into baskets, and dried par- 
tially in the sun and air ; but some* 
times they are steamed, and then 
dried on not plates of iron, creep- 
per^ or earthenware, which process 
shrivels or curls the leaves ; bnt 
at other times, and by ethers, 
they are fully dried over a stcve 
in which ^ charcoal is burned. 
Whilst bein^ thus dried they are 
frequently stirred or moved about 
to prevent them being burned. 

How many kinds of tea are 
there ? Two ; the black and the 
green. The black tea is the third 
or older crop of leaves; when 
gathered, they are placed in a 
heap, become heated, like newly- 
gathered wet hay, and their col- 
our becomes thereby much darker. 
But the green tea is the young 
leaves gathered in the spring, 
dried and rolled without being 
heated immediately after being 
gathered. Are these teas pure? 
Both of these teas are pure ; and 
made of leaves from one and the 
same tree; but they are dried 
dinerontly on hot plates. But 
inferior teas are often mixed with 
other leaves, and dyed with Prus- 
sian blue. Adulteration is some- 
times carried still further in this 
coimtry by dealers collecting the 
leaves of infused tea, mixing them 
with other leaves, and some real 
tea, and then colouring the whole 
to deceive the eye of the pur- 
chaser. 

Its use.— How is tea used ? It 
is used as a beverage. It is gener- 
ally infused — that is, put into 
boiling water to extract the aroma 
or volatile oil of the leaves, 
and the other soluble matter 
contained in the leaves. Wliat 
is the effect of tea thus infused, 
and taken into the system ? This 
tea-liquid, if strong, is slightly 
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astringent; it stimulates the 
nervous system into action, and 
wards off sleep ; but, in moderate 
strength, it soothes the nervous 
system, and gently increases the 
circulation of the fluids of the 
body. Does tea contain any real 
nourishment? There is a sub- 
stance in tea called Thein, which, 
it is said, affords nourishment to 
people who use tea, and to pre- 
vent waste of the materials of the 
body in old people. Have the 
different qualities of tea different 
names? Yes; thus — Gunpowder 
tea is hard rolled ; common tea 
is called Bohea; a better and 



dearer kind is called Congo ; and 
the best and dearest kind is called 
Souchong ; the tender leaves of 
the young plants are called Must- 
sha, which means tea for the Em- 
peror ; Green or Hyson is made of 
any of the gatherings, by drying 
them differently from the black. 
In what latitudes does tea grow 
best ? Tea does not grow well in 
either the north or the south of 
China, the one being too cold and 
the other being too hot. It groAvs 
best in the three degrees of lati- 
tude marked 30** and 33°, which 
district is called the Tea Coun- 
try. 



BEANS. 



fieans.—What are beans? The 
seeds or fruit of a plant of the pulse 
kind. Where do they grow? In 
all temperate climes. Where did 
they grow originally ? They grew 
in. a wild state around the Caspian 
Sea, and in Persia. How are 
they raised? From seed, sown 
annually. How high do they 
grow ? Three or four feet. What 
sort of leaves have they? The 
leaves are divided, and called leaf- 
lets. What sort of flowers have 
they? The flowers have a shape 
resembling the wings of a butter- 
fly. What colour are the petals ? 
The flower leaves or petals are 
white, with a black spot on the 
middle, and are so fragrant that 
the breeze wafted across a bean- 
fleld is most pleasing and grateful 
to the sense of smell. What 
follows the blossoms? Pods of 
a dark green colour, externally 
smooth, but thick, and lined with 
a fine, soft down, in which the 
seeds are imbedded. What kind 
of soil suits beans best ? A heavy, 
clayey soiL How are they sown ? 
They are sown in rows during 
spring or autumn, by means of 



the drilling machine, or the dibble, 
and at a distance, the one from 
the other, of five or six inches. 
When are they cut down ? They 
are cut down in autumn, just 
after the grain has been cut. 
How are beans used? They aro 
given to horses with bran and 
oats, and other kinds of food. Is 
this the only mode of using beans? 
No; they are ground into meal, 
and given to cows and pigs to 
fatten them. Is there just one 
kind of beans? No, there are 
several. There are haricot beans 
and French beans, which come 
from South America, but these 
are grown in this country merely 
for table use. Is there any other 
kind? There is a large, broad, 
garden bean, the seeds of which 
are eaten at table in a green state, 
and they are much relished. What 
kind 01 bean is much grown for 
ornament as well as use? The 
Scarlet-runner variety. How high 
does this kind §row ? It generally 
rises to the height of eight or ten 
feet. What kmd of flowers grow 
upon it? Scarlet-coloured flowers^ 
from which it taiki^^ \\.'& \!l<^\£l^« 
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PEAS. 



Peas. — ^Where does the common 
pea grow? In all the temperate 
climates of the world, where 
did it grow originally? In the 
south of Europe. To what class 
does the pea plant belong? To 
the class of climbers. How high 
does the pea plant grow ? Some 
Idnds grow no higher than eighteen 
inches, but others grow as high as 
six feet. What sort of leaves 
have they? The leaves are divided, 
and the ends of the main stalks 
extend beyond the uppermost 
pair of leaflets. What is the 
object of that? These slender 
tendrils twist or turn round 
spirally, take hold of any object 
near, and cling to it for support. 
Why do they do that ? Because 
the stems are too weak to bear 
up the leaves, flower, and fruit 
as an independent plant. What 
sort of flowers have they? The 
flowers consist of Ave petals having 
the shape of a butterfly's win^s, 
yet they are all different in size 
and shape. What follows the 
flowers? Pods. What sort of 

I>ods have they? The pods are 
one and narrow, shaped like some 
sheUs, and, when ripe, open and 
divide into two parts, each half 
of the pod having half the row of 
seeds attached to it. What sort 
of seeds do the pods contain? 
Each seed or pea has two lobes 
joined close together at their flat 
sides, and covered with an outer, 
white, thin skin. Are there many 
varieties of peas ? Yes, there are 
several, which differ in shape, size, 
and colour, as well as in the length 
of time required to ripen them. 
What kind of soil do peas require? 
The white garden pea grows on a 
light, dry soil, but the grey or 
common pea grows best on a rich, 
heavy sou. How are white peas 



used ? Split peas, and pease ineil 
or pea flour, are products of tks 
white or garden pea, and are used 
to make " pea soap,** pease brose^ 
and puddings, which are all hoik 
wholesome and nutritio>«8. How 
are grey or common peas used? 
They are given to pigs, pifeom^ 
and some other animals, and ikuBf 
are grown in the same manner as 
beans, but onlv in acme cases srs 
they sown in drills, in others the/ 
are sown broad-cast over the field. 
How do they grow in such eases f 
They grow up and spread altn^ 
the ground, but they have seme- 
times a few beans sown along witii 
them for support. How is pea* 
straw used ? Dried i>ea-straw is 
given to both horses and cattle ss 
food ; they not onl^ like it, but 
thrive well upon it. What is 
done with the shells^ of the pea* 

not often, made into a kind of 
spirit. How did the pea eet its 
name ? It was so named after 
Pisa, a town in Italy, where at a 
very earlydate peas grew in abun- 
dance. When was the plant first 
grown in England ? About the 
year 1500. When did it b^n to 
get common ? About the rel^ of 
Queen Elizabeth or the close of 
the sixteenth century. When 
was it cultivated first in Scot- 
land? About the beginning of 
the fourteenth century. Whether 
does the bean or the pea contain 
most nourishment ? There is not 
much difference between the two, 
but the bean stands first in this 
respect. Where are peas often 
raised in hot beds ? In the nei^- 
bourhood of London. Why is an 
effort made to raise them early in 
that district? Because for early 
peas a very high price can always 
be had in the London markete. 
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WHEAT. 



Vari'eties, kinds. 
Tem'peratnre, degree of heat. 
Dellcatei tender, not easily grown. 

Wheat is grown largely in the 
south of Russia, in (Germany, 
France, and Austria, the British 
Isles, the United States, and 
Canada, in Egypt, and North 
Africa, and Australia. There are 
many varieties of wheat, but the 
most important are the spring 
and the autumn wheat. Spring 
wheat is sown in the early spring, 
generally in April, and the 
autumn wheat in September or 
October. The ear of the spring 
wheat is less thick and strong, 
but bearded. The grain is smaller, 
the produce less, the plant less 
hardy, and there is much less of 
it sown or cultivated. Winter 
wheat is stronger than spring 
wheat, it has no beard, and it 
bears the changes of temperature 
well, being a very hardy plant. 
There are two kinds of it, the red 
and the white. The red wheat is 
the hardier of the two, and is 
well fitted for heavy, cold, clayey 
soils. It lies in the ground all 
through the winter. The white 
wheat is better fitted for light 
soils, as it is altogether a much 
more delicate plant. Wheat is 
sown broad-cast by the hand, that 
is, the sower walks along and 
throws handfuls of seed, scatter- 
ing the seed on the ground as he 
goes along, and it is also sown by 



Economlcali cheaper. 
Affec'tioni disease or blight. 
Bem'edyi cure. 

the drill or sowing machine. The 
latter mode is more regular and 
economical. Each seed sown, 
when it grows, produces several 
stalks, generally five or six. 

Mildew is very hurtful to 
wheat. This affection is called 
smttt or black mildew. It attacks 
the grain during the process of 
ripemng, but the seed is generally 
affected by it before it is sown ; 
and a few grains so affected will 
spread the affection among a large 
quantity of the seed. A remedy, 
however, has been found. Tms 
may now be, and is, prevented by 
steeping the seed m a strong 
solution of salt or brine, in blue 
vitriol or sulphate of copper, or 
in a weak solution of arsenic. 
Wheat is ground into flour, and 
that, again, is baked into bread. 
Wheaten bread is called the 
" staff of life," because it is used 
by most nations as their princi- 
pal article of food. The flour 
when mixed with water is called 
dough. Salt and barm are added, 
and the bread when baked is 
light, spongy, and nourishing; 
but bread having the wheat when 
being ground unsized, that is, 
ground as it grew with the inner 
husk on, makes the most nourish- 
ing and wholesome bread. 



OATS. 



Indig'enous, native to. 
Nutri'tioiis, nourishing. 
Frotec'ted, guarded. 

Oats are not known to be indi- 
genous to an^ country. This 
kind of grain is very hardy. It 



Eztem'ally, on the outside. 

Bellsh, like much. 

Chopped^ cut into small pieces. 

grows ^ in the more northern 
countries, and even in the higher 
regions of mountainous countries. 
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In Scotland, much more of it is 
grown than barley or wheat. 
Great heat does not suit it. In 
hot summers, or in hot countries, 
it grows husky, and is not so 
nutritious. It grows thus even 
in the south of England. There 
are several varieties of oats— the 
red, the white, and the black; 
but the variety that is best liked, 
and is most largely grown, is 
called "potato oats. ^' This kind 
was found accidentally growing 
upon land that formea a potato 
heap. 

Oats are sown broad-cast in 
March or April. Four, five, or 
six bushels of seed are sown on 
an acre of land, and the produce 
obtained is about fifty bushels. 
The stem of the plant is tall, 
slender, and hollow, but jointed 
to strengthen it, and protected ex- 
ternally by a flinty varnish of silica. 
The leaves spring from the joints of 
the stem,^ alternately from each 
opposite side, and so as to balance 
the stem in its erect posture. 
They are long and taper to a 
point, and their veins extend 
along in parallel lines. When 
the plant grows up, the flowers 
appear at top encased in a leafy 
sheath that opens on one side, 
and the stem or stalk hangs so 
that the sheath forms a hood for 
the flower to protect it from rain, 
the open side being towards the 
ground. This sheath is the upper- 
most leaf of the plant. The 
blossoms are green at first, but as 
the grain ripens they become 
yellow. Each blossom encloses a 
seed or grain, and all the grains 
growing on one stalk are called 
an ear of com. Oats, kiln-dried 
and coarsely ground into meal, 
form a diet both wholesome and 
nutritious. The people of Scot- 
land like to make this meal into 
porridge, brose, and cakes, which 



they relish, and upon which they 
grow tall, fat, strons, and freah- 
looking. In England, oatmeal ii 
not much used as an article d 
diet. 

When the outer hnaks an 
ground off the grains are called 
groats, pronounced gritty and 
gruel is often made from them ; 
but in Scotland gruel is made from 
the meal, by pouring from a pint 
to a quart of boiling water upon 
a table spoonful of the meal, and 
then pouring off the liquid, and 
boiling it. The chief use made 
of oats is in feeding horses. 
The seeds in a whole state are 
often given to them, but they 
are sometimes crushed bc^oxe 
bein^ given ; and they are moie 
nutritious when given crashed. 
They are also used for feeding 
hens, ducks, geese, and other 
poultry. 

The husks of this gndn are 
called chaff t and are used in Soot* 
land to stuff beds, being oheap^ 
soft, and very elastic. The ripe 
straw is chopped for fodder, being 
reckoned very nutritious for cat- 
tle, and is therefore preferred to 
any other kind. 

Oats used to be cut down 
by reaping-hooks. By and bye 
scythes were much used; but 
now, when the nature of the 
ground will permit of it, the 
crop is generally cut by reaping 
machines drawn b^ one or more 
horses. Other similar crops are 
cut down in the same way, as 
this method is not only qmoker 
but in the end much cheaper, 
more particularly in the case of 
large farms, where otherwise 
a very large number of hands 
would l^e required for the 

Surpose. Moreover, in some 
istricts, labourers are not eas- 
ily obtained, even at excessive 
wages. 
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BABIiET. 



Afiec'ted, changed or injured. 
U'niformi all the same. 
Converts', changes. 

Barley is not known to be 
indigenous to any country. It 
is grown largely both in Eng- 
land and Scotland. Early or 
winter barley is sown in Oc- 
tober; but the late or spring 
barley is sown in March and 
ApriL The spring is hardier 
than the winter barley, and it 
can be grown easily in the 
northern districts of Scotland. 
It is not much affected by ex- 
tremes of heat or cold, and is 
thereby fitted for soils totally un- 
fit for wheat. It grows quickly, 
and ripens soon, so that much 
less time is required for it than 
for wheat. It may be the last 
sown, and yet the earliest reaped 
of all the grains. Two crops are 
grown in warm countries; one, 
the winter barley, sown in au- 
tumn, and reaped in spring, and 
the other, the spring barley, 
reaped in early autumn. Barley 
is usually sown after turnips, or 
other green crops ; in some cases, 
broadcast, and in other cases, 
in rows b^ the aid of the drill- 
ing machme. Much rain soft- 
ens and beats the crop down 
to the ground, where the grain 
lies and sprouts, and becomes 
useless. It grows and ripens 
best in dry weather. Each grain 
has a long awn, and is in shape 
a double cone, with a groove 
on one side between them. The 
length of the seeds is nearly uni- 
form. Advantage was taken of 
this to give a name to a three- 
fold division of the inch, as three 
seeds extending in a line were 
thought to be an iQch in length ; 



Sornble, able to be melted. 
Fermen'ted, heated. 
Fal'atable, nicely-tasted. 

so each of the three parts was 
called a barley-corn. 

The chief use of barley is to 
make malt. It is steeped in 
water to soften and enlarge it, 
and, when this has been effected, 
it is removed and drained, but 
left in heaps. Forty hours in this 
state m^ke it send forth its roots, 
as if it were in the earth, then 
the maltsmen check the growth 
by spreading it out on the floor 
to dry, and afterwards by drying 
it still more in a kiln. The germ 
roots are separated from the seeds 
by treading on the malt, and sift- 
ing it. These are called dust or 
cutrrif and are used to feed sheep, 
but are used also as a manure. 
Malting converts the grain into a 
sugary starch, which is soluble in 
water; and this, fermented, is 
separated into alcohol and car 
bonic acid gas ; so that 100 parts 
of both make 57 of alcohol, and 
43 of carbonic acid gas. 

Barley meal does not make very 
palatable bread. It is dry ana 
coarbe, and soon becomes sour. 
But much barley is used in mak- 
ing broth and milk porridge. 
"VVlien barley is intended to be 
used for these purposes, it is 
husked in a mill, and sold as pearl- 
barley. The making of pearl- 
barley is said to be a German 
invention. In Scotland, the peas- 
antry used to make it by means 
of hand-mills, but many persons 
got rid of the husks by stamping 
the grain in mortars. This grain 
is also used to feed poultry, pigs, 
and other animals. The straw 
is iised as fodder for botb feorsea 
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and cattle, and for thiB purpose 
barlev and clover are botn sown 
togetner, and both cut down to- 
gether. From barley-straw a yel- 



low-coloured paper can be madeu 
Some years ago this manufacture 
was attempted on a large acale^ 
but without success. 



B7E. 



Origlnallyi at first. 
Procure', obtain or get. 



Bye was found growing origin- 
ally in Tartary, Candia, and 
around the Caspian Sea ; but it is 
now grown even in the Orkney 
Islands. It grows on soils poorer 
and lighter than any other kind 
of gram. It is grown largely in 
Flanders and in the north of 
Europe, where it is much eaten 
with a little mixture of other 
kinds of grain. It remiires little 
tillage of the soil, and less manure 
than either wheat or barlev. Rye 
is sown in autumn, usually after 
wheat. In Kussia, meal, ground 
from rye, is used by the poorer 
class of the people; and it is so 
used also in other countries on 
the continent. It is made into a 
dark coloured, coarse bread, not 
very palatable. In Holland, rye 
is fermented and distilled to pro- 



I Depreda'tions, plunderings. 
I Accesslblej able to be got at. 

cure a spirit. The straw of rye is 
used for thatching, and it is also 
plaited and made into hats a^ 
bonnets. 

In this country, rye is seldom 
used as food ; but the plant is 
gi-own, and cut when green, to 
feed cattle and sheep, as it can be 
had before clover or other green 
crops. It is sometimes sown as a 
border or fence round otl\er grain 
crops, to protect them from the 
depredations of poultry, where 
the fields are accessible to -tiiem. 
The poultry do not like it, and 
keep away. Rye is very mudi 
subject to disease, which renders 
it unfit for human food. In such 
a case the grains become larger 
and somewhat curved. It is then 
called spurred rye, or ergot, from 
which we get a valuable medicine. 



BICE. 



Infe'rior, of less worth. 
Marsh'y, damp. 
Similar^, in the same way. 
Li'ablej subject. 

Bice grew originally in Asia. 
There it is still found in a wild 
but inferior state to the varieties 
of the plant found under culti- 
vation. Rice grows only in 
hot countries. It is now grown 
largely in China, India, Bur- 
maJQ, and Java, and also in 
Africa, Central America, the 



Injury, damage or hurt. 
Diges'ted, changed into nourish- 
ment. 
Di'et, food. 

southern states of North Americis 
and the West Indies. Rice grows 
best in hot, marshy lands, as it 
requires a great quantity of both 
heat and moisture to bring it to 
a state of perfect rijpeness. The 
mode of cultivating it in America 
is as follows :— The seed is sown 
in trenches 18 inches distant, and 
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water is then ran into and over 
the trenches, and the fields are 
kept in this state for several days. 
More water is supplied when the 
plants have grown up three or 
four inches, and this is continued 
for about two weeks. Then, 
shortly before the gnin is ripe, 
the fields are again over-run with 
wcter, and kept in that state till 
the gprain is quite ripe. When 
the rice is to be cut down, the 
water is run off, and the grain is 
cut with the sickle. When en- 
gaged in cutting the rice, the feet 
of the reapers sink deep into the 
soil, and this renders the occupa- 
tion neither pleasant nor healthy. 
The reaping is„ therefore, left in 
America auQost entirely to the 
negroes. 

The largest and best variety of 
rice has been grown in Carohna, 
and it is always dearer than other 
varieties. Bice is cultivated simi- 
larly in the warmest countries of 
Europe. Two crops a year are 
obtained in India ; and three 
bushels of seed, it is said, will 
produce fifty, even in Europe, so 
that the produce must be larger 
in Asia. 

Bice, in its brown husk, is called 
paddj/t but when the husks have 



been removed by partial grinding 
between millstones, it is called 
clean rice. This process does not 
crush the seed. Bice is best im- 
ported as paddy, as it is less liable 
to injury, and can be better cleaned 
in tms country. 

More people live upon rice than 
upon any other vegetable produc- 
tion. The inhabitants of India 
cook it with curry jiowder, which 
is a mixture of various spices, and 
make it their chief article of diet. 

It is also the principal article of 
food in China and other countries 
in the east. No less than one 
hundred millions of people are 
said to live chiefly upon rice. 

Bice sits lightly on the stomach, 
is easUy digested, and Very whole- 
some. As rice is not quite so 
nutritious as maize, wheat, oats, 
and some other grains, on account 
of its containing more starch and 
less gluten, more of it requires to 
be eaten; but the best way of 
using it is to make it form only a 
part of a meal, by taking it along 
with something else. 

In India arrack is distilled from 
fermented rice, and large quan< 
tities of starch are made from it, 
whilst the straw is plaited and 
made up into bonnets. 



MUSTARD. 



Cm'ciform, in'the shape of a cross. 
Poun'ded, beaten into powder. 
Hor'tar, strong vessel used for 

pounding. 
Ac'rid, hot or biting. 
Pun'gent, sharp and piercing. 
yoratile,going off easily in vapour. 
Fla'voari to make more pleasant. 

Mustard grows without culti- 
vation in England and through- 
out Europe. There are two 
kinds, the white and the black 
mustard. They are so caUed 



B 



Stim'ulate, to quicken. 

Emetic, something to cause vomit- 
ing. 

Op'erates, acts. 

Adol'teratedj mingled or mixed 
with. 

Inle'rior, of less value. 



from the colour of their seeds. 
They are both herbaceous annual 
plants. The black grows three, 
but the white mustard only about 
two feet high. The blQ«8Ax&& ^^ 
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both kinds are irellow, and con- 
sist of four crucifonn petals. The 
black mustard has a rougher stem 
and lower leaves than the white, 
and the seeds are round, and of a 
dark brown colour. 

The white mustard has a 
smoother stem, smoother leaves, 
and the seeds are larger, and are 
paler in colour than the black 
mustard. 

Mustard seed is sown in March 
or April. When the plants have 
grown a few inches they are 
thinned. The crop is gathered in 
August and September. The 
seeds are bruised between rollers, 
and pounded in mortars, to sepa- 
rate the husks, and are then 
ground to flour. 

Mustard, having a very acrid, 
pungent, volatile oil, is used to 
flavour food, and to stimulate the 
flow and action of the gastric 
juice in the stomach. Hot water 



mixed with the flour, and made 
into a naste excites the action of 
this ou, which is not at all active 
in the state of powder or flour. 
Mustard is good taken in small 
quantities, but in large is injur- 
ious, being too irritating. Taiken 
to the extent of one or two tea* 
spoonfuls in warm water, it is one 
of the readiest and most uscM 
emetics in cases of vegetable 
poisoning. It operates quicUy 
and safely. When applied to the 
skin as a poultice it produces red- 
ness and great irritation, drawing 
the blood from the internal organ 
near it, and under irritation or. 
inflammation, and thereby giving 
relief. 

White mustard is sometimes 
used as a salad when the plant is 
young, and about two inches high. 
Mustard is sometimes adulterated 
with other inferior grain, husks of 
seeds, and dusts of various Idnda. 



MAIZE. 



Cul'tivated, tilled. 
Reseml)lance, likeness. 
Us'nally, commonly. 
Frotec'ted, kept safe. 
Projects', shoots out. 

Maize or Indian Com is found 
growing naturally in America. 
It is now cultivated in the 
warm countries of the south of 
Europe, and in North Africa, 
but its cultivation does not suc- 
ceed m the northern and colder 
portions of Europe. Indian com 
has no resemblance to the com 
grown in this countiy. The 
stem is much stronger, and more 
jointed and reedy. 

It grows as high as ten feet, and 
is seldom found below seven. It 
has broad leaves, which cover it 
in alternate layers. A bunch of 
powers or "tassel" grows at the 



Aid'ing, helping. 
Fre'ference, choice. 
Compete', come into opposition. 
Nutri'tions, nourishing. 
Beck'oned, thought. 

top of the stem. The ears, usually 
limited to three, are lower down, 
and protected by a sheath of thin 
leaves. The ears are called 
** the cob," which is in the form 
of a cylinder, and which has the 
seeds growing on it closely packed 
in rows. A long filament grows 
up from each seed, and projects 
through the top of the sheaih. 
The "tassel " forms a feeder to 
the grain, and after aiding in the 
feeding and the ripening of the 
seeds, dries up and falls off. 
Maize is sometimes white in 
colour, sometimes a beautiful 
yellow, and sometimes a dark red 
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or chocolate colour. The seed is 
sown in rows, three feet apart, 
but it must not be sown too 
early, or the frosts of cold coun- 
tries wiU destroy its growth. 

Indian com forms the chief 
article of food in many parts of 
the United States of America, 
throughout all Mexico, and it 
competes with rice for the prefer- 
ence in Africa. The growth of 
maize is so abundant and profit- 
able, that no other kind of grain 
can compete with it. It is cheap, 



pleasant, wholesome, and nutri- 
tious. It is more oily than all 
other kinds of grain, aud it con- 
tains less starch and more gluten 
than wheat. It is reckoned to be 
very fattening. It does not make 
good bread by itself, but it does 
so by being mixed with wheaten 
flour. It makes excellent cakes, 
porridge, and puddings. " Com 
flour," the very finest of the graiu, 
is now much used in this country 
for custards and puddings, and 
other table dainties. 



CHABCOAL. 



Smoul'ders, bums slowly. 
Comple'ted, finished. 
Reduc'ed, changed. 
Con'sequently, therefore. 
Frefer'red, chosen. 
Brit'tle, easily broken. 
Indestruc'tible,cannot be destroyed. 
Struc'tore, formation. 

Charcoal means half - burned, 
or charred wood. Charcoal is 
made by cutting the branches of 
trees into certain lengths, split- 
ting the thicker branches, but not 
those of six or less inches in dia- 
meter. "When BO cut they are 
placed on their ends, and piled 
into a large heap, and covered 
with turf or earth. A hole is left 
at the top, and several holes at 
the sides m order to aid the kind- 
ling of the pile. The whole is 
set fire to at the bottom, and, 
when well kindled, the hole at 
the top is closed, and when 
fully kindled the holes at the 
sides are also closed. The 
flame of the pile is thus put out 
or extinguished, and the wood 
smoulders on till it becomes red 
hot, after which it is left to cool, 
and the charring is thus com- 
pleted. "Wood burned in the air, 
with a supply of oxygen gas, burns 



Dissolve', melt. 
Infusible, cannot be melted. 
Emits', gives out. 
Invisible, not able to be seen. 
Absorbs', sucks in. 
Put'refying, decaying. 
Ingre'dients, elements. 
Preserve', keep for a time. 

with a flariM, and is reduced to 
ashes ; but burned without air or 
a supply of oxygen, and conse- 
quently with 910 flame, it is re- 
duced to a state of cha/r. Beech 
wood is preferred ; it makes the 
best charcoal. 

"Wood charcoal is a black, brit- 
tle, porous, light solid, which is 
indestructiole. The annual rings 
and structure of the wood are left 
quite marked and distinct on the 
char. Charcoal can be easily re- 
duced to a coarse powder, having 
very hard particles. The air does 
not change it ; water does not dis- 
solve it; and even the strongest 
acids have no effect upon it. If 
put into fire it remains infusible, 
but heated to redness in the air, 
where it is supplied with oxygen, 
it consumes away without smoke, 
but emits an invisible gas, called 
carbonic acid gas, which is a most 
deadly poison, Ghax^yi'^ Sa» %* 
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Ycry bad conductor of heat. It 
absorbs gases to a large extent, 
and is on that account one of the 
best means we possess of absorb- 
ing or removing the bad smells or 
odours given out by putrefying 
animal bodies or substances. 
Charcoal is used as fuel, chiefly 
on the continent. It is one of 
the ingredients of gunpowder, 



but for this purpose the char of 
the black alder tree is preferred. 
Charcoal is used to preserve flesh 
meat in a fresh state, which it 
does for a long time. It in used 
also to filter and purify water. 
Bones heated to redness in dose 
vessels make animal charcoal, 
which is used largely to "darify,'* 
or rejine sugar. 



CO BE. 



Spe'cieB, kind. 
Com'merce, trade. 
Trunk, thick or main part. 
Inser'ted, placed in. 
Bulk, space. 

Cork is the bark of a species of 
small, evergreen oak, which grows 
in the north of Asia, the south of 
Europe— particularly in Spain, 
Portugal, and France — and in the 
north of Africa. Large (quanti- 
ties are grown in Valencia and 
Catalonia. If left to its natural 
state, the cork tree sheds its bark 
every 12 or 15 years. Commerce, 
however, demands a large and 
more frequent supply than the 
trees naturally afford. The bark 
is therefore cut horizontally round 
the circumference of the trunk of 
the tree, just under the branches, 
and another similar cut is made 
near the ground or root of the 
tree. Then several perpendicular 
cuts are made between the two 
already formed. A blunt instru- 
ment is then inserted between 
the inner and the outer bark, 
and the latter is thereby peeled 
off the trunk. Great care is 
taken not to injure the inner 
bark, as such injury would cause 
the destruction of the tree. 

The barking of the trees is per- 
[ued in Julv or August', and 
Is repeated at intervals of 



■^ 



In'jure, hurt. 

Elastic, having the power of 

sprin^g back. 
Imper'vious, not letting in. 



eight years or thereby, for more 
than a hundred years. The bark 
improves with the age of the 
tree. It becomes softer, freer 
from pores, and much finer in 
texture. AVhen taken from the 
tree, the pieces are large, just the 
size of the cuts made, and are in 
the form of oblong arcs. The 
pieces are put into pits one above 
another, and flattened down with 
heavy weights. Water is run 
into the pits to make the cork 
yield more readily to the weights. 
After lying there some time, the 
cork is removed, dried before a 
fire, which is allowed to char it 
on the surface, and when re- 
moved, it remains almost flat, 
and the pores are closer. 

Cork IS light, easily squeezed 
or pressed into less bulk, but is 
also elastic, and impervious to 
liquids. These qualities make it 
very suitable to stop bottles, 
keeping the air out, and the 
liquids in. Jackets, life buoys, 
life-boats, floats for nets, inner 
soles for boots and shoes, and 
some other things, are made of 
cork. Broad knives, frequently 
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sharpened, are used to cut cork. 
Corks are differently cut from 
bungs for barrels. The one has 
the fibre of the cork across, and 



the other perpendicular. Corks 
are therefore less porous m the 
direction of their length, the 
reverse is the case with bungs. 



OAK BABK. 



Exten'flively, greatly. 

Impor'ted, brought from other 

countries. 
Conver'ted, changed. 

Oak Bark is extensively used in 
the process of tanning nides for 
leather. The trees are felled in 
the spring of the year, just after 
the sap has ascended to the 
branches and the leaves. The 
bark is then more easily separated 
from the trees. The barkers 
make incisions or cuts across the 
stem, about two feet distant, and 
then peel the bark off in broad 
flakes. Sticks are driven into the 
ground about six feet from each 
other, and young branches laid 
across the sticks or stakes, as a 
support for the bark in drying. 
The separate pieces of bark are 
laid slopingly against these stakes, 
and are so left to dnr ; and in 
drying, the edges of the bark 
curl round. The bark is taken 
away when dry, and stacked like 
hay, and thatched with straw. 
Imported bark does not come 
in such lar^e pieces as our own 
native bark is cut into ; they are 



Astrin'gent) binding or strength- 
ening. 
Prevents', hinders. 
Dissorving, melting. 

not more than three inches long. 
The bark is torn into small pieces, 
by means of iron rollers toothed 
for the purpose, before the bark 
is used in the tan-pits. This 
makes the extraction of the tannin 
from the bark much more easy. 
Tannin or tannic acid, which 
exists not only in the bark, but 
in all parts of the oak tree, is the 
astringentprinciple which changes 
the skins of animals, and forms 
them into leather. The tannic 
acid acts upon the skins, and pre. 
vents their putrefaction or decay, 
and also prevents water from 
dissolving them. The hides are 
thus converted from skin into 
leather. Other substances than 
oak bark are also used to tan 
skins. Acorns are so used. 
Valonia, a prickly cup grown in 
Syria, and Divi-divi, the seed 
pods of a South American tree, 
of the leguminous kind, are also 
used. 



CANES. 



Profa'sion, plenty. 
Flez'ible, easily bent. 
Admit' of, allow. 

Csmes are a species of the palm 
tree. They grow without culti- 
vation in the East Indies, in 
Malay^ Borneo, Sumatra, and 
other islands of the Asiatic Archi- 
pelago. Canes have long jointed 



Ascen'ding, going up. 
Whole'some, healthful. 
Bellshed, liked. 

stems. Some of the species grow 
a hundred feet high, and others 
six hundred feet. This is the 
greatest height of any known tree. 
The canes grow ui^ ^ssnssosj, *'^Qfe 
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profusion, and shoot up their tall, 
slender, tapering stems far above 
them all, and swing and bend 
backwards and forwards in the 
breeze like elastic twigs. The 
stems are quite smooth, and even 
polished, except at the joints, 
rrom which the leaves spring all 
round the stems, and bend back- 
wards in the form of a hook. 
From the joints also, prickles 
grow in the form of strong hooks, 
and both these and the hooks of 
the leaves enable the stems to 
climb among, and on to, the top 
of the other trees, and thus sup- 
port themselves to a height which 
otherwise they could not do. 

The canes are cut down by the 
people who live where they grow, 
and their leaves stripped off by 
pulling them through a narrow 
cutting made in a tree for the 
purpose, and they are then dried 
m the sun, after which they are 
tied in bundles. In this state 
they are shipped to other 
countries. It is said that about 
twelve millions of canes are 
brought to this country, of the 
value of about twenty thousand 



pounds. The stems of the canes 
are composed of woody fibres, 
and are tough and flexible. They 
have many open tubes in the 
interior to admit of the sap 
ascending rapidly to the leaves, 
where great evaporation takes 
place. The stems are also covered 
with a thin, hard, flinty varnish, 
that gives them the appearance of 
being highly polished. They are 
easily split up lengthwise. They 
are used in making seats for bed- 
room chairs, and other lattice or 
wickerwork. Those canes are 
reckoned to be the best that are 
long, thin, and flexible, and of a 
pale yellow colour, that bend easily 
without cracking the outward 
varnish or glossy covering. The 
canes in an unsplit state, are also 
much used in making baskets. 
Canes yield fruit which the 
natives eat, and when the stems 
are cut across, a wholesome sap 
flows from the cut end, and is 
very refreshing. "When the young 
shoots of the canes are cut off, 
and cooked, they form a pleasant 
article of food, which is much 
relished by the natives. 



COTTON. 



Vari'etles, kinds. 

Besem'ble, are like. 

Ab'solutely necessary, cannot be 

done without. 
Improve'^ get better. 

Cotton is a soft down, produced 
in the capsules or pods of the 
cotton plant. There are many 
varieties of the cotton plant. 
Some are very small plants, not 
more than two feet high, and 
belong to the class of herbs. 
Others belong to the class of 
shrubs, and resemble^ currant 
bashes. But others still belong 
yp the class of trees, and grow to 



Trian'gular, having three comers. 
Fi'nally, at last. 
Adhere', stick to. 
Ap'ertures, openings. 
Succeed', come after. 

a height of twentjr feet. Cotton 
is grown in India, China, the 
United States, the "West Indies, 
Africa, and in all parts of the 
world where there is sufficient 
heat. It does not require a rich 
soil, but sunshine and dry weather 
are absolutely necessary to its 
successful cultivation. The seed 
is sown in holes during the spring 
months. When the plants grow 



Lessors ol* common things. 
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VLpf wliicli they do in a few days 
in showery weather, they are 
weeded ana pruned. They yield 
fruit in seven or eight months, 
and continue to improve for a 
few years, after which they re- 
quire to be renewed. The leaves 
are of a dark, green colour, and 
divided into five lobes. The 
flowers are large, of a yellow 
colour, and have a purple spot, 
close to the stalk of each petal. 
They have a double calyx, cleft 
into three parts, and they appear 
in July and August. The cap- 
sules or pods, which succeed the 
lowers, are of a triangular shape, 
about the. size of a walnut or 
small apple, have three cells, and 
contain the seeds embedded in the 
cotton down. As the seeds ripen, 
the cotton swells out, and finally 
bursts the pods. The seeds are 
rather laiger than the seeds of 
grapes, and in some cases adhere 
finnly to the cotton, but in others, 
as the sea island cotton, grown in 
Georgia, they are merely em- 
bedded in it. The crops are 
picked in November and Decem- 
ber, but the rainy season produces 
a second crop picked in March 
and ApriL Cotton is generally 



whitCj but there is a kind grown 
in China of a yellow colour, which 
is woven into cloth called 
Tuinkeen. Women and children 
gather the cotton when ripe, 
pick it out from the pods, along 
with the seeds, and spread it to 
dry in the sun. When dry, the 
seeds are removed. They are 
separated from the cotton by a 
gin, that is to say, the cotton 
wool is drawn from the seeds, 
either by parallel rollers which 
press back the seeds, whilst they 
draw forward the cotton ; or by 
circular saws having curved teeth 
which catch the cotton in a box 
and draw it from the seeds 
through the apertures of parallel 
wires placed about the eighth 
part of an inch asunder. The 
cotton is afterwards hard pressed 
in bags, called '* bales," as we see 
it brought to this country. An 
acre of j ground is said to yield 
400 lbs., but the yield of sea 
island cotton is only from 150 to 
250 lbs. The wild cotton tree 
grows to a height of a hundred 
feet by twenty-five, and spreads 
out branches covering, in many 
instances, a space of about 160 
feet and upwards. 



FLAX 



Pab'rics, stuffs oir materials. 
CtUaure, raising. 

Flax is the fibre contained in 
the stem -bark of the genus 
lAnum, From this are made 
sail cloth, tarpaulins, and ropes. 
Flax grows well in the bogs of 
Ireland, and has been called the 
hog lilj/. It is also grown in 
Devonshire, in England, and in 
the valleys of other countries. 
The largest quantity of the flax 
used in England and Ireland is 
imported from the Netherlands, 



I Snppor'ted, kept from falling. 
I EztracV, draw or squeeze out. 

Germany, Russia. All our fine 
fabrics are made of the flax 
imported from the Netherlands. 
Flemish flax has a slate colour, 
German flax, a deep brown, and 
Russian flax, a light brown colour. 
They are made white by being 
bleached. 

The flax is an annual plant, 
with a slender green stem of the 
herbaceous kind, and grows to a 
height of about two t^<i^. ■^\!a»» 
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small, narrow, pointed leaves, 
but without leaf stalks. The 
flowers are blue, of a beautiful 
shape, and grow at the top of the 
stem. These are succeeded by 
seed vessels, which are round or 
globular, and contain ten flat 
seeds, of a dark brown colour, 
and of an oblong shape. The seed 
of the flax is either ground into 
meal, or pressed to extract its oil, 
which is very valuable. When 
the fibre of the plant is the chief 
object of its cultivation, the seeds 
are sown much more thickly than 
when the seed or fruit is the chief 
object in view. When sown 
thickly, the plants grow higher, 
being supported by each other. 
The plants are pimed up when 
the leaves fall off, which they do 
when the plant is ripe, and the 
stem turns yellow. They are 
carefully dried in the sun, buUt 
up in stacks, and covered, to keep 
them from being wet. Or, if 
wanted at once for use, the stalks 
are drawn through the teeth of 
a coarse comb to separate the 
seeds, the teeth of the comb being 
too close set to let them pass 
through. When the stems have 
been separated from the seeds, 
they are steeped in pools of water, 
until the soluble part of the bark 
is loosened from the fibres, which 
then separate easily from each 
other, lliey are again dried in 
the sun and air, being spread on 
the grass for about two weeks. 

The woody part of the stem, 
which thesteepmg anddryinghave 
made brittle, is then taken from 
the stalks by a brake. This con- 
sists of two pieces of wood, the 
one, having a slit in it from end 
to end, ana the other, having a 
notched slip, also from end to 
end, to fit loosely into the slit of 
the other. Three of these are 
Mally employed at once on the , 



same stalks or stems. When A 
bundle of flax is laid across the 
pieces with the slits, the other 
pieces are forced down upon them, 
and the two together bend the 
stalk, and thus break the woody 
matter of it, and so render it re- 
movable, by beating them with a 
staff, or by rubbing them between 
the hands. After this, the flax is 
heckled, which brings the lengthy 
fibres all into a parskllel direction, 
and removes those which are too 
short for use. The heckle is like 
a brush of pointed spikes or 
needles fixed on a stand. A 
bundle of flax is put on the spikes 
and drawn through them. The 
long fibres are drawn through the 
spikes or card, and the short ones 
are left on the heckle, and they 
form what is called tow. A great 
deal of this work is now per- 
formed by machinery. The flax 
is now ready for being spun. The 
spinning used to be performed by 
women, but it is now done also 
by machinery. Dundee, in For- 
farshire; Dunfermline, in Fife- 
shire; Bamsley, in Yorkshire; 
and Belfast, in Ireland,^ are the 
chief seats of the flax industry. 
The Irish grow a large <][uantity 
of their own flax, whilst the 
Scotch import theirs from Ger- 
many, and the other countries on 
the Baltic sea. The English 
trade in flax is of more recent 
origin, and it is still of much less 
extent than either the Scotch or 
the Irish. China-grass, a species 
of nettle, yields a woody fibre 
less durable, but at the same time 
less costly than ordinary flax. 
From it large quantities of linen- 
cloth and numbers of handker- 
chiefs are now produced. Articles 
made of this tissue occupy the 
medium place, as regards quality 
and price, between those made of 
silk and cotton. 
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HEMP. 



Originally, at first. 

Serrated, out and in like the teeth 

of a saw. 
Hutritloiia, nourishing. 

Hemp is an annual plant of 
the same kind as the nettle, which 
it resembles. ^ It is thought to 
hare grown ori^naU^ in the East, 
bat it is now raised in most parts 
of the world. When grown for 
its seed it is sown in drills apart 
from each other. The stem grows 
straight, five or six feet long, 
without branches, but leaf^r at 
the top, and each leaf is divided 
into numerous leaflets, which are 
narrow, pointed, and serrated. 
The hemp^plant is rough, being 
covered with hair-like bristles, 
l^e flowers, which are g^een, are 
either barren or fertile — the 
former growing on the male, and 
the latter on the female plant. 
Chdy the flowers of the latter 
are succeeded by the fruit, 
which consists of seeds inclosed 
in the green flower cup or calyx. 
When ripe, the seeds are shaken 
out, dried, and sold as food for 
birds, as they like it much, and 
it is very nutritious ; or the seeds 
are crushed to express their oil, 
which is used to make varnish, 
and some kinds of soap. 

But hemp is ^owd. chiefly for 
its fibre, which is strong, tough, 
long, and flexible. When the 
fibre is the chief object of its cul- 
tivation, it is sown thickly and 
broadcast. This increases its 
length, and also its fineness. 
When full grown, the barren 
flowered plants are plucked up 
by tiie roots first, and then the 
fertile ones a few weeks later, 
when the seeds are ripe. Hand 
rubbing separates the seeds. Then 



Express', squeeze out. 
Emits', gives out. 
Offen'sive, disagreeable, 
Flex'ible, easily bent. 

the roots and tops are cut off, 
which serve as manure to the 
fields, the stems are tied in bun- 
dles, put into water to steep, to 
loosen or dissolve the soluble from 
the fibrous part. This process is 
called Bettmg. The water in a 
short time emits a very offensive 
odour, and it is said to become 
even poisonous. When suffici- 
ently rotted the hemp is removed, 
and the woody matter is treated 
as flax. The hemp is then 
heckled, which renders it fit for 
being spun into yam. 

Hemp is used largely for all 
kinds of cordage, for which it is 
well fitted. The spinner fastens 
a bundle of hemp round his waist, 
draws out a few fibres, twists 
them, attaches them to a hook, 
which is turned rapidly round 
and round by a boy at a large 
wheel, or by machinery. The 
spinner walks slowly backwards, 
feeding out the hemp as fast as it 
is twisted, and keeping it in a 
uniform thickness, and he goes on 
thus till he arrives at the other 
end of the rope- walk. This yam 
is twisted a second time into 
strandSf and three of these 
strands are a third time twisted 
into a rope; and, finally, three 
ropes are twisted again into a 
cable. About eighty tons of cord- 
age are required for a large first- 
rate war ship, at a cost of about 
£3000. The water in which flax 
and hemp have been steeped 
becomes poisonous ; care should 
be taken that no animals are 
allowed to drink of it. 
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SILK. 



Frop'atfatedi produced. 

DeposTtedi laid down. 

Attain', reach. 

Protec'tion, means of safety. 

Select', choose. 

Tor'pidi dull and dead-like. 

Bilk is the product of caterpillars 
or silk-moths, reared ori^ally 
in China, but now largely pro- 
pagated in the warmer countries 
of Europe and America. These 
moths are hatched from dark- 
coloured eggs, of the size of mus- 
tard seeds, a year after they have 
been deposited. They feed on 
mulberry leaves, which they eat 
largely, and soon increase in size, 
and tney are then changed to a 
cream colour. They attain their 
full size in about ei^ht weeks, 
during which time their skin has 
cast or changed four or five times. 
Then they begin to form their 
cocoons of silk as a protection 
for themselves during their chry- 
salis state. They generally select 
a comer, attach their threads, 
and soon enclose themselves in 
their cocoons, which take about five 
days to spin, and are shorter than 
their own bodies. In these they 
lie, become torpid, change the£r 
skin, and so complete their chry- 
salis state. A fortnight or three 
weeks is sufficient to effect the 
further change from the chrysalis 
state to that of a moth or perfect 
insect. The last act they require 
to perform to effect this change 
is to secrete a fluid which softens 
a part of the cocoon, and thereby 
thejr are enabled to escape from 
their cocoon, which otherwise 
would become a prison-house. 
This they secrete from two glands, 
one on each side of the interior 
part of their bodies, and from 



Secrete', send out. 
Gonvey'ed, carried. 
Tena'cions, tough, not easily 

broken. 
Effec'ted. done. 
Triple, three times. 

which it la conveyed by Tesieb 
like ducts or tub^ to uie aper- 
tures, called tpinnaretSf plaoea at 
the front of their heads. The 
threads are glued together as soon 
as they issue forth, and they be- 
come one fibre so small or fine 
that 1000 of them laid side by 
side measure only one indi in 
breadth. 

These fibres are spun into raw 
silk by twisting several of them 
into thread, which is very t^- 
cious, being double the strength 
of hemp, and triple the strength 
of flax. 

But before the silk can be ob- 
tained the animal must be heated 
to death in an oven or steam 
bath. This being effected, the 
outer, rough floss is taken off, and 
the cocoons put into vessels of 
hot water, and set over a fire to 
loosen the threads. By stirring 
the cocoons in the water with 
twigs, the ends of the threads are 
caught, several of them are wound 
on a reel, the reeled silk is tied 
up in hanks, and in this stats it 
is called raw silk. The qoanti^ 
of silk got from a single cocoon u 
from 200 to 300 yards in length, 
and it takes about 2000 cocoons 
to make a pound weight of raw 
silk. The raw silk is washed in 
warm water, and wound on bob- 
bins or reels by a winding ma- 
chine. It is afterwards twisted 
or tkrovm, by uniting several 
threads together into yam. If 
very strong thread is wanted, 
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several yams are again twisted 
together, or douMed^ and exposed 
to steam-heat to set, that is, to 
prevent them nntwisting, which 
they would do if not so treated. 

If cloth is woven of silk having 
two colours, the warp being of 
one colour, and the weft of a dif- 
ferent colour, the fabric is called 
Shot Silk. This makes the cloth 
appear to change colours when 
looked at from different points of 
view. Scttin has the warp all 
thrown upon one side of the cloth, 
which makes it very soft and 
glossy. This is effected by cann- 
ing the weft over five or six 
threads and under one, and so on, 



instead of under and above every 
alternate thread. Velvet is made 
by short looped threads left above 
the surface of the cloth. These 
loops are cut by a sharp instru- 
ment, leaving the cut ends of the 
thread projecting above the sur- 
face of the cloth, and this spread- 
ing out and over the crossed 
threads, gives the cloth a very 
soft, rich, and glossy appearance. 
The chief silk mills are at Derby, 
in England. The manufacture of 
silk is carried on at Spitalfields, 
Coventry, Macclesfield, and other 
places in this country. But its 
chief seat is Lyons, in France, where 
the Jacquard loom was invented. 



WOOL. 



Distinc'tion, difference. 
8or'ted,arranp^ed indifferent kinds. 
Adhering, sticking to. 

Wool is the fibrous covering 
of the sheep. It is cut from the 
sheep in the hot season of the 
year. ^ It is washed and sorted, 
and is afterwards carded and 
8pun. ^ The woollen manufactures 
of this country are carried on 
chiefly in Lancashire and in York- 
shire ; but they are also success- 
fully carried on in Wales and 
Scotland. Germany is the chief 
seat of foreign manufactures ; 
but they are also carried ^ on 
in France. There is a distinc- 
tion between woollen goods and 
foorsted goods. "Woollen goods 
are made of short -fibred, fine 
wool, which is brought from 
Saxony anl Australia, and con- 
sists of broad cloths and kersey- 
meres. "Worsted goods, on the 
other hand, are made of the 
coarse, long-fibred wool of Eng- 
land, and consist of flannels, 
blankets, moreens, merinos, ho- 
siery, and worsted goods, &o A 



Eevol'ving, turning round 
Increas'es, makes greater. 
Diminishes, makes less. 

fleece of wool is not all of one 
quality. The wool of a fleece is 
separated and sorted into several 
qualities. These differ in length 
of fibre, in colour, and in the 
fineness of the fibres. These 
several kinds are all washed 
separately in hot ley, to remove 
any dirt or greasiness adhering to 
the wool. The wool is afterwards 
dyed, and subjected to the action 
of revolving spikes, to tease the 
fibres loose, and form them into a 
sort of woollen down. Then the 
wool is carded to straighten the 
fibres, after which it is spun into 
yam, and then woven into cloth. 
Woollen cloths are put under a 
process otfcUimg, by being beaten 
with large, heavy hammers. This 
lasts some hours, and, in some 
cases, even days. This beating 
causes the fibres to lock or ad- 
here together, by means of their 
natural scales, with which they 
are covered, up^wtda ^1 *if^^ ^\ 
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them oovering an inch, and -which 
surround the fibres in a series of 
rings. The coarse wools of Eng- 
land have fewer scales on the 
fibres, and they are therefore less 
fit for felting, and are chief y used 
in making worsted goods. Felting 
increases the thickness of the 
doth; but it also diminishes the 
length and the width. Kilmar- 
nock bonnets are made thick 
and smooth, and very unlike 
woven and knitted cloth, by a 
like process of felting. The nap 
of the cloth is afterwards raised 
by a process of teasing. This 



consists of fixing the flowers of a 
plant, which are thickly covered 
with elastic hooks, on a frame, or 
on the rim of a broad wheel, and 
causing the one or the other to 
move rapidly over the surface of 
the clotii. By this means the 
fibres are all drawn in one direc- 
tion, and are afterwards cut or 
shorn quite close to the cloth. 
The cloth is now damped, then 
brushed, and afterwards pressed 
to bring its surface to the soft, 
smooth, uniform, and finished- 
like state in which it is found in 
our markets. 



TUBPENTINE. 

Voratile, goes off easily in vapour. I Adhe'sive, sticky. 

Crudei raw. | Inflam'mable, easily set on fire. 



Turpentine is a volatile spirit, 
distilled from the juice of the 
bark and wood of the pinus stl- 
vestris; but Venice turpentine is 
distilled from the larch, and Can- 
adian turpentine from the pinus 
bdlmmea. When the bark is cut, 
the crude juice flows from it, and 
is of an oily nature, nearly as 
thick as honey, of the same colour, 
and adhesive. This crude secre- 
tion is collected and subjected to 
distillation, when the spirit, called 
turpentine, is separated from the 
resm, which is what remains after 
the distillation has been effected. 
This spirit, thus obtained, is with- 
out colour, volatile, and of the 
nature of an essential oil, with a 
very strong odour. 



Turpentine is largely used by 
painters to mix in their oil-paints 
to dry them quickl;^, and to pre- 
vent the paint having a glossy 
or shining surface. It is used 
also in making varnishes. Tur- 
pentine is very inflammable, and 
burns with much flame and smoke. 
It is used to remove paint stains 
from cloth, &c. 

^ The resin obtained at the same 
time, by the same process, and 
from the same juice as the tur- 
pentine, is used in colouring soap, 
m caulking the seams of wooden 
ships, and in making sealing-wax 
for bottle- corks. It is also used 
in plasters, and by musicians to 
rub the strings of violins. 



CASTOB OIL. 



The Castor Oil plant grows 
naturallv in the East and West 
Indies, but it is now cultivated 
in America, Africa, and the south 
of Europe. It is sometimes grown 
in this country in gardens as an 



annual; but it does not rise higher 
than four feet. Its leaves and 
whole form are beautiful. 

The oil is often obtained from 
the seeds by pressure, and when 
so prepared is said to be Cold 
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JDravm, Bat in the "West Indies 
the seeds are first stripped of 
their husks or pods and then 
bruised in a mortar. They are 
afterwards tied in linen bags and 
boiled. The oil comes to the 
surface, and is skimmed off and 



bottled for use. This kind is 
milder than the other, but does 
not kee^ so well. The uses of 
castor oil in medicine are well 
known, and the purest kinds 
have little more taste or smell 
than good olive-oil. 



Frocnr'edj obtained, got. 



TAR. 

I Exn'des, sweats out. 



Tar is procured from the roots 
and part of the trunk of a species 
of pme tree. It is got cniefly 
from Norway, Sweden, ana 
Russia. It is obtained in the 
following manner: a circular 
hole is dug in a sloping bank 
near the forests where the trees 
grow. The hole is made nar- 
rower towards the bottom, and 
quite smooth on the sides by 
beating. An iron pan is placed 
at the bottom of the pit, and a 
pipe is set to lead from the pan 
through the sloping bank, to 
drain off the tar. The roots of 
the trees and the lower portions 
of the trunks, are cut up into 



small pieces, and then placed 
very carefully in the pits, which 
are filled with them, and the pile 
in the pit kindled. After the 
wood has kindled, and is burning 
freely, the pit is covered with 
txirf and earth. It is then allowed 
to bum slowly, and, as the heat 
increases, the tar exudes from 
the wood, and runs down into 
the ^an, flows through the pipe, 
and into barrels placed beneath 
the pipe to receive it. The tar is 
then made, and the barrels are 
closed up, and made ready for 
being shipped. 

Tar is also used medicinally, 
and chiefly as tar-wattr. 



PITCH. 



Distil', fall in drops. 
Fran'gible, easily broken. 
Dense, thick. 

Pitch. — When tar has been 
distilled, and a volatile spirit 
drawn off from it, the sub- 
stance remaining is called pitch. 
It is^ solid, bright, and very 
frangible. It is also very in- 
flammable ; both it and tar bum 
with a bright flame, but dense 
smoke. Both pitch and tar resist 
the action of water. They are very 
useful on that account. They are 
used to preserve ropes, and to make 
tarpaulin, which is waterproof. 



I Inflam'mable, easily set on fire. 

I Besist', withstand. 

I Preser've, keep from waste. 

They are also used to coat the 
bottoms and sides of ships and 
boats, to coat stobs and fences to 
preserve them from rotting, and 
other purposes. 

Pitch was much employed by 
the ancients to flavour their 
wines. Pitch is imported chiefly 
from Sweden and Norway. Con- 
siderable quantities of tar and 
pitch are, however, prepared in 
this coimtry, but not enough to 
meet the demand. 
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LINSEED. 



Hydraulic press, a press worked 

by water power. 
Expres'sed, squeezed out. 
Infa'singi steeping in water. 

The Linseed, or common flax 
plant, is grown both for its seed 
and its fibre. It is an annual, 
having green, slender stems, gen- 
ei-ally about two feet high. The 
leaves have no footstalks, and are 
small, narrow, and pointed at the 
top. Blue flowers grow at the top 
of each stem, followed by a seed- 
vessel that contains ten flat seeds 
of a dark-brown colour, and an 
oblong shape. 

The seeds are cleaned from diii; 
or dust, by being sifted, and are 
then crushed between rollers to 
break the cells of the seeds which 
contain the oil. After being 
crushed, the seed is ground to a 
fine powder, between stones. The 
powder is afterwards heated to 
about 140^ in kettles warmed by 
steam. When removed from the 
kettles, it is put into woollen bags, 
which are covered with slips of 
horse-hair cloth, closely woven. 



Extracts', draws out 
Muc'ilage, thickish fluid. 
Sup'purations, wounds containing 

matter. 

These bags, filled with the groand 
seed, are then put into an hydrau- 
lic press, and pressed with great 
force, which causes the oil to flow 
out into small grooves, that con- 
duct it into a large cistern. What 
remains in the bags as the refuse 
of the seed- powder, is called oil- 
cake, and is used to feed cattle. 
Oil-cake brings a good price, gen- 
erally about £12 a ton; and the 
oil expressed is sold for about 
£35 a ton. 

Linseed-oil is much used in 
paint, as it dries quickly. I^Iixed 
with whiting it forms putty. Lin- 
seed-oU is wholesome, but un- 
pleasant, and is not used as food. 
The seed husks make linseed 
tea, by infusing them in boiling 
water, which extracts the mucil- 
age which they contain ; and the 
powder of the seeds, called linseed 
meal, is made into poultices for 
dressing sores and suppurations. 



OLIVE OIL. 



Od'our, any kind of smell. 
Fra'grance, pleasant smeU. 

Olive Oil.— The olive has been 
found growing naturally, that 
is, without cultivation, in Syria, 
Persia, and Arabia. It is a small 
tree or evergi*een shrub. It has 
irregular branches, with lance- 
shaped leaves, which are green, 
but have a grey tinge. The 
flowers are small, white, and 
possess a sweet fragrance. TKe 
fruit is like the damson in shape, 
size, and colour. The tree grows 
as high as ten feet, and is very 



I Ran'cid, having a strong smeU. 
I Suffic'es, is necessary. 

thick in the stem. The pulp of 
the fruit is bitter, rough, and oily. 
The stone of the fruit is pointed. 
The olive is now cultivated in 
Barbary and the warmer coun- 
tries of Europe. The trees con- 
tinue to grow for many years, — 
some say nearly two thousand, 
as those in the garden of Geth- 
semane. 

The oil is pressed from the fruit 
in bags by a press. That which 
requires little pressure is the 
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finest or virgin oil, but that which 
requires the fruit to be heated 
or great pressure to squeeze it 
out, is what is commonly sold as 
olive oQ. There is a quantity of 
oil got from the pressed fruit by 
boiling, but that is used in making 
soap. 

Olive oil is tasteless, without 
odour, of a pale yellow colour, 
and keeps without turning rancid. 



It is inflammable, but a less 
degree of cold than suffices to 
freeze water, makes it solid. It 
is used in Spain and Italy just as 
cream and butter are used in this 
country. Some people in this 
country use it as food. The 
worst and cheapest kind is 
largely used in wool and soap 
factories. It is too dear to be 
much used for lighting lamps. 



CAMPHOE. 



Gonden'se, become thick or heavy. 
Gran'ular, in the form of grains. 
Translu'cent, shining. 

Camphor is obtained from a 
shrubby tree of the laurel 
8i>ecie8. The tree grows without 
cultivation, and abundantly, in 
the forests of China and Japan, 
but it is now grown in all warm 
countries. Large quantities are 
grown in the island of Formosa. 
The branches of the camphor 
laurel are smooth, and the leaves 
are of a bright, green colour, 
thick and glossy on the upper 
side, but pede on the imder side 
of the leaf. 

The whole tree, which grows to 
a considerable size, (root, trunk, 
branches, and leaves), contains 
camphor. To obtain it from any 
or ail of these parts, it is necessary 
to chop them mto small bits, and 
put tiiem into iron vessels or 
stills, having suitable covers. 
The covers must contain some 
light material to attach the cam- 
phor when it rises in the still, 
such as straw, rice, small twigs of 
trees, or such like. The vessels 
are then heated, and the camphor 
rises in vapour, and is soon con- 
densed on the straw, or whatever 
is placed inside the covers, and 
attaches itself in crystals to it. 
The camphor is afterwards separ- 



Evap'orate, go off in vapour. 
Debility, weakness. 
Liu'imenti ointment. 

ated from the straw, &c., and is 
then called Crude Camphor. At 
this stage it is in a granular form, 
and is somewhat coloured; but 
the colour is not well marked or 
brought out. It is imported in 
this state, and is afterwards re- 
distilled, when all appearance of 
colour leaves it, and it is obtained 
quite pure and white. It is now 
solid, very tough, and translucent. 
It is also very light, and it has an 
aromatic odour. It is soluble in 
spirits and oil, but not in water, 
which will even separate a solu- 
tion of camphor and spirits, and 
reduce the camphor again to a 
solid state. Heat melts it, but 
it also changes it to vapour. 
Camphor burns with much flame 
and smoke. It is very volatile. 
If left exposed in the air, it will 
soon all evaporate. 

Camphor either keeps away or 
destroys moths and some other 
insects. It is, therefore, a pro- 
tector of blankets, carpets, and 
all woollen clothes, which moths 
destroy so much, and also of pre- 
served objects of natural history. 
Camphor is stimulant at first, if 
taken into the human system; 
but it soon becomes sed&tAx^. '^ 
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is popularly used as a charm 
against infection ; but this use of 
it is not only not effective for that 
purpose, but it induces debility 
of tae nerves and muscles of the 



body. A solution in spirit is a 
cure for chilblains, bums, and 
scalds, if the skin is unbroken. 
A solution in oil makes a good 
stimulating liniment. 



INDIA. BUBBEB. 



Ezn'des, sweats or runs out. 
Incisions, cuttings. 
O'val, egg shaped. 
Fetid, bad-smelling. 

India-rubber, or caoutchouc, is 
formed of a gum which exudes 
from cuts or incisions made chiefly 
in two trees that grow in Brazil, 
Guiana, and Cayenne. It is 
also obtained from another plant, 
the mrceola, which grows in the 
East Indies, and is a species of 
Euphorbia; but the two former 
belong to the fig tribe of plants. 
The American trees grow to a 
height of sixty feet; but the trees 
in the east do not grow so high, 
l^e urceola has large, thick leaves, 
pointed, of an oval shape, and a 
glossy appearance. It bears small 
figs; but they are not eaten. 
When the bark is cut, large quan- 
tities of a thick, milky, white 
iuice flow out from the wounded 
bark. To obtain the juice, the 
bark -has to be cut into the wood 
of the tree, and these cuts are 
made within twelve inches of each 
other. More juice flows from the 
upper than the lower cuts. The 
juice, 'when collected and exposed 
to the action of the air, separates 
into two substances— the one firm 
and elastic, is India-rubber, and 
the other is a fetid, watery liquid, 
of a yellow colour. If the juice, 
as it flows from the tree, is kept 
in a close vessel from contact with 
the air, no separation occurs. If 
it is poured out into shallow 
vessels and exposed to the air, the 
watery portion of the juice is 



Elas'tic, springing back when bent. 
Insornble, not able to be melted. 
Fusible, able to be melted. 
Sur'gicail, belonging to wounds. 

evaporated, no fetid liquid is 
formed, and nothing is left but 
the pure India-rubber. 

In the east, the juice is allowed 
to flow from the cut trees into 
small trenches, cut in the earth 
at the roots. This is the cause of 
its being brought to this country 
in balls or pieces of a thick, irre- 
gular shape. But in America, 
the natives spread it in layers, one 
above another, on clay bottles or 
on clay slippers, and as one layer 
dries, thev apply another till they 
become thick enough, when the 
clay moulds are broken, and the 
rubber retains the shape of the 
mould on which the juice was 
dried. The process of drying is 
quickened by placing the momds 
with their layers of juice over a 
wood fire. The juice is dried 
much sooner in this way than by 
the sun and air ; but the juice is 
blackened by the smoke of the 
burning fire wood. 

India-rubber is tough, very 
elastic, not easily cut, but soft 
and pliable. The elasticity is in- 
creased by heat, and diminished 
bv cold. India-rubber is insolu- 
ble in water; but it may be 
softened and made slightly adhe- 
sive by being boiled in water. 

Spirits^ or weak acids do not 
dissolve it; but it is easily dis- 
solved in heated ether, turpentine, 
and naphtha; but the India- 
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rubber remains unchanged when 
these solvents are evaporated. 
Oil acts on it as a solvent; but 
not a perfect one, for the solution 
resembles glue in consistency. A 
solution in naphtha will cause 
pieces of India-rubber to adhere, 
as glue joins wood. India-rubber 
is fusible in a high degree of heat; 
but the act of fusing destroys its 
property of again becoming solid. 
It is inflammable, burning with a 
white flame, dense smoke, and a 
strong odour. In Guiana, torches 
are made of it. It is often torn 
up by spiked machinery, and 
reduced to a soft mass, when it is 
pressed into solid blocks, which 
are afterwards cut by wet knives 
in a machine into thin sheets or 
threads. The threads are stretched 
eight fold, wound on to rollers in 
their extended state, kept in that 
state about three weeks, when by 
the cold they lose their elasticity. 
They are then woven into bands 
for various purposes, as elastic for 
boots, banois for gloves, braces, 
brace ends, surgical bands, and 
other things. Elasticit^r is re- 
stored to all these articles by 
heat, after they are woven. ^ In 
America and^ India^ the natives 
spread the juice as it flows from 
the tree on cloth, and various 
things, to make them waterproof. 



In this country, a solution in 
naphtha or turpentine is spread 
on one side of cloth, and some- 
times on one side of two pieces, 
which are then pressed together 
to make waterproof cloth, and 
garments, such as Mackintoshes, 
and ladies' waterproof cloaks. 

Marme glm, largely used ir 
shipbuilding, is made by dissolv- 
ing India-rubber and shell-lao to- 
gether. India-rubber is used to 
rub out or remove black lead 
pencil marks from paper, and, 
from this use of it, tiie name 
India-rubber has been given to it. 
India-rubber is made more elastic 
by being vulcanized — ^that is, by 
being heated with sulphur, but 
the sulphur deprives it of its ad- 
hesiveness. It is this vulcanized 
caoutchouc that is made into gas, 
and other tubes, water pipHSS, 
springs, elastic bands, fishing 
boots, drinking cups, sponge bags, 
knapsacks, balls, ana many other 
things. Elastic bands are red- 
dened by adding antimony to the 
sulphur in vulcanizing the India- 
rubber. India-rubber is com- 
pounded with mineral pitch to 
form an imitation of horn, and 
this is made into various articles, 
such as combs, chains, pen -holders, 
brooches, bracelets, crosses, and 
other things. 



GUTTA FEBCHA. 



Acijoinlng, neighbouring. 
Knead'ed, worked and pressed. 

Gntta Percha is the juice of a 
tree, growing naturally, or with- 
out cultivation, in Sumatra, 
Malay, and the adjoining islands ; 
and these are the only places 
in which it grows. The juice is 
obtained by cutting the trees. 
It is then found thick and white 
like milk, in a fluid state, be- 



I Plas'tic, soft. 

I Besists'i withstands. 

tween the bark and the wood, but 
it soon hardens in the air. As it 
hardens, it is kneaded into large 
pieces, in irregular shapes, and, 
without further preparation, is 
shipped to this country. Here it 
is cut into shreds, washed, and 
the pieces are united again into 
a mass, by means of heat and 
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pressure. From twenty to thirty 
pounds is generally got from 
one tree. Gutta percha is tough, 
strong, light, of a brown colour, 
tasteless, odorous, and somewhat 
harder than leather. Weak acids 
and spirits do not dissolve it ; but 
it is dissolvable in ether, turpen- 
tine, and naphtha. Warm water 
easily softens it, and makes it 
plastic. It is inflammable, burn- 
ing with a good deal of smoke. 



and a white flame. It is a non- 
conductor of heat and electricity, 
and it resists the action of cold 
water. 

Gutta percha is made into 
bottles, cups, inkstands, trays, 
picture frames, machinery belts, 
soles for boots and shoes, sheet- 
ing, water pipes, tissue, speaking 
tubes, and other things. It is 
used also as an insulator for 
marine telegraph wires. 



GUM ABABIG. 



Procu'red, got. 
Fin'nated, feather-like. 
Glob'ular, round. 
Gompres'sed, squeezed. 

Gum Arabic— The tree from 
which gum arable is procured 
grows naturally in Arabia, Abys- 
sinia, the East Indies, and 
New Zealand. In Van Diemen's 
Land there are one hundred 
species, some of which grow 
loO feet high, and 40 feet 
round. The eucolyptus or gum 
tree grows 180 feet high, and 
36 feet round. The gum tree 
belongs to the Acacia Jnribe of 
plants, of which there are a hun- 
dred leafless species. One of 
these grows in Central America. 
It produces as |;ood gum as the 
species growing m the east. The 
llack wattlCf which grows in Aus- 
tralia, is another species which 
produces gum in great quantity. 
The ^m tree grows aoout 14 
feet high. It has pinnated leaves. 
The flowers are small and of a 
globular shape. They spring out 
from the joints of the branches 
in clusters of three each, on se- 
l)arate foot stalks. The flowers 
are followed by pods of a curved 
form. The pod is closely com- 
pressed between the seeds. This 
^'res the pod a rounded appear- 



Adhe'sive, of a sticky nature. 
Translu'cent, shining. 
Insipid, tasteless. 
O'dour, smell. 

ance. A thorn or spike is pro* 
duced from each side of each 
jointed branch. 

The gum is secreted by the tree, 
and it oozes out from natural 
cracks in the bark, or from cuts 
made in it. It flows out in the 
form of a thick mucilage, but it 
soon hardens by the action of the 
air. 

In a pure state gum is trans- 
lucent, and without colour. But 
the more common kinds are of a 
yellow hue. Gum is insipid, of a 
glossy lustre, and it has no odour. 
It is soluble in water; but if 
allowed to stand, the solution, 
which is thick and adhesive, is 
changed by a process of fermenta- 
tion. 

Gum is largely used in the pro- 
cess of printing and dyeing cloth, 
as a cement for labels, for glass, 
and other small articles, for 
stiffening various cloths, as crapes, 
muslins, and some other articles ; 
for keeping small tufts of hair in 
a curled state, and for making 
ink. It is also used to cement 
paper and. otlciet wtticlea, by 
beamearVng one ^.^l^ ol AiJsiKav^ 
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letting them dry, and then mois- 
tening the gum which makes it 
adheave. 

The |;am used for postage- 
stamps u not the Arabian, but 
BritiiuL gum, called dextrine, 



made from starch by baking it in 
an oven till it becomes pale brown, 
and also soluble in water. A lit- 
tle sugar added to it renders it 
more easily or quickly moist- 
ened. 



CLOVES. 



CbnaftMB, bunches. 
Elong'ated, lengthened. 
AromatlCi sweet-smelling. 

Cloves.— The clove-tree is a 
small evergreen tree, somewhat 
like the myrtle. It grows natu- 
rally in the Spice Islands and 
the Moluccas ; but it is now cul- 
tivated in botii the East and the 
West Indies. It grows as high as 
thirty or even foii^ feet ; but its 
average height is £rom twenty to 
twen^-five feet. It has larger 
leaves than the myrtle. The 
flowers are small. They grow in 
clusters at the ends of the 
branches, and are beautiful and 
verir fragrant. The cloves are 
gathered just before the buds 
open, are oried in the sun, over a 
smoky fire, or in a kiln, and are 
then packed for shipment. 

£a& dove has a rounded end, 
formed of the petals and fila- 
ments, and an elongated part, 
formed of the fiower-cup and the 
seed-vessel; and each of these 
^urts may be seen or examined 
by steeping one or more in boiling 
water till we parts become soft- 
ened. An ordinary-sized tree 



Ac/rid, biting. 

Vol'atile, escai)in^ in vapour. 

Ha'vour, give a mce tasto to. 

produces about three pounds of 
cloves ; but a much larger quan- 
tity has been got from some of 
the larp^er trees. The odour of 
cloves IS strong, but agreeable, 
being very aromatic, and the taste 
is very pungent, and both are 
caused by an abundance of acrid, 
volatile oil. All the parts of the 
clove-tree are aromatic, especially 
the root, bark, leaves, and fruit. 
Clove means nail. The clove-buds 
are so called because they are like 
small nails in shape. The French 
word clou, and the Spanish word 
clavo, are used to signify a nail, 
and our word dove is derived from 
them. Cloves are now sold at 
the rate of from eightpence to a 
shilling a pound ; but the Dutch 
used to charge more than two 
shillings a pound, when they had 
the trade entirely in their own 
hands. 

Cloves are used as spice to 
flavour food, and in some oases 
as medicine. 



SUGAB-GANE. 



Feren'nisd, lasting several years. 
Express^ squeeze out. 
Impn'rities, foreign matters. 



I Gran'ulated, grain-shaped. 
Clar'ify, make clear. 
Per an'nom, every year. 



Sugar-Cane, it is said, grows I species in each case. The sugar- 
naturallj, in India, China,, and I cane ia Oi^sinfliol \Bt%&%. '^\v^x^Vv% 
America} but it ianoi the same I iomted,W^iiio\.\i<^'^Q^i^^^^BMi^ 
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canes. It is a perennial plant, and 
several stems rise up from the root 
to a height of six, and in some 
cases twelve feet. The stems 
are smooth, but jointed : have no 
branches, and are filled with a 
sweet iuice, from which the sugar 
is maae. The leaves are about 
four feet long, and three inches 
broad. They grow from the joints 
in single leaves, which wrap the 
cane round circularly at first, and 
then open out. A small cluster 
of flowers of a pale lilac hue, and 
having a downy appearance, grows 
at the top of the stems. The 
sugar-cane is not grown from seed, 
but from cuttings, which send 
forth new stems for several years. 
In the West Indies, the trees are 
usually cut down before the 
flowers appear at the top of the 
stems, and they are often de- 
stroyed by insects, rats, and mon- 
keys. When the sugar-canes 
ripen in March, they are cut 
down, and again cut into proper 
lengths, then carried to the sugar- 
mill, are there crushed and pressed 
between rollers to express the 
juice, which is boiled with lime 
to separate all impurities. These 
impurities rise to the top of the 
boilings and are skimmed off. 
The liquor is then boiled quickly, 
and until it thickens^ when it is 
allowed to cool, and drain^ and 
become what is called moist or 
raw sugar. This boiled juice is 
afterwards put into pierced casks, 
which let the molasses drain off, 
and leave the granulated sugar in 
the casks. One hundred canes, 
it is said, produce about five gal- 
lons of juice, and that is equal to 
about five lbs. of sugar. The 
crushed canes serve for fuel to 
boil the juice ; but they must be 
sun-dried first. 

Sugar is obtained also from 
sweet maple in North America, 



and from beet-root in France. 
But sugar can be extracted from 
many other vegetable substances. 
Equal quantities in weight of 
sugar and water ferment in a 
warm ^lace, and produce car- 
bonic-acid gas and alcohoL 

Raw sugar is purified bv dis- 
solving it in hot water, and add- 
ing a little lime; this is then 
filtered through cloth thickly 
folded ; but this process, though 
removing some of the impurities, 
does not clarify it, for the colouring 
remains an unchanged brown. To 
remove the colouring matter from 
raw sugar it is again fiiltered 
through bone black, or animal 
charcoal {see Charcoal), which 
absorbs the colouring matter in 
the sugar. The filtered svrup is 
then pumped into covered boilers, 
called vdicuum pans, and heated 
by steam in pipes, and the va- 
pours which rise from the boiling 
syrup are pumped off by means of 
an air-pump. This process pre- 
vents the sugar being burned in 
the boiler, as it would be, if fire 
were used to boil it under the 

Eressure of the atmosphere. After 
eing boiled, the syrup is run into 
moulds, where it cools and be- 
comes solid. To purify it still 
more, a small quantity of dear 
syrup is poured on the top of 
each mould, and this flows down 
through the mass in the moulds, 
and carries away along with it any 
of the sugar tnat has not been 
formed into crystals. The solid 
mass in each mould is called a 
loaf of sugar. All the liquid that 
remains after these processes have 
been gone through, is called trea- 
cle. It takes about thirty-four 
lbs. of raw to make twenty lbs. of 
refined sugar. 

Five years ago the quantity of 
sugar used in this country was 
equal to forty-tkrte lbs. per annum 
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to each person. Sugar is candied 
by allowing the hot syrup to cool 
very alowlj^. Threads are put 
into the hquor, and the sugar 
forms crystals around the threads. 
In making barley-atigar the water 
is all boiled off, and some acid is 
added to prevent the syrup cry- 



stallizing. The syrup is then 
poured out on slabs, and when 
cool enough, is cut into lengths or 
narrow stripes, like sticks, and 
rolled and twisted into the shapes 
required. 

Most of the sugar used in 
France is got from the beet-root. 



6IN6EB. 

Nat'nrally, without cultivation. 
Troplcalj warm, near the Equa- 
tor. 
Bleached, made white. 



Ginger. — The ginger-plant grows 
naturally in the tropical countries 
of Asia, but it is now cultivated in 
the East and West Indies, and in 
Africa. It seldom grows above 
three feet in height, and it has a 
very beautiful reed-like form. 
After the ^ound has been cleared 
of weeds it is cut up into tren- 
ches like those which gardeners 
make for raising celery. Into 
these trenches the plants are 
set about the month of April, 
and they begin to flower about 
the month of September. The 
creeping-stems, or races, as they 
are called, which are like fibrous 
roots, but fleshy, bear narrow 
lance-shaped leaves, and from 
these stems the stalks grow. 
These stems have rooty fibres 
growing on the under side, which 
are the real roots of the plant. 
The flowers are white and purple, 
and grow on stems by themselves, 
forming a kind of ear or spike 
which is remarkable for its beauti- 
ful colours and fragrant smell. 
"When the leaves are withered, 
these creeping stems are dug up, 
put into boiling water, and are 
cleaned and dried. In this state 
it is called black ginger ; but it is 
not black, for the skin of the 
stem is merely of a dirty, greyish- 



Spe'cies, kind or quality. 
Preser'ved state, state for keeping. 
Gonfec'tiOD, mixture of fruit and 
sugar, or other like substances. 



brown, or stone-colour. Black 
ginger is cheaper than white be- 
cause its preparation takes less 
time and labour. When the 
skin is scraped off the stems, 
the ginger is then called white ; 
and white ginger is made whiter 
still by being bleached in this 
country by means of chloride of 
lime. The ginger grown in the 
East Indies has a skin much 
lighter coloured than the species 
grown in Africa, and is at the 
same time much stronger than 
any we get from Jamaica. 

Ginger is often sold in a pre- 
served state. The stems or races 
are dug up in the spring, when 
they are young and tender, and 
are well cleaned, have boiling sy- 
rup poured upon them, and are 
then packed in jars. These form 
a very nice confection. Powdered 
ginger is much used in medi- 
cine. It is one of the three 
powders forming Dr. Gregory's 
famous mixture: magnesia and 
rhubarb being the other two. 
Ginger is often used as a flav- 
our in other substances, as 
cakes, snaps, ginger or ginger- 
bread, biscuits, and jams or jel- 
lies. It is also used to make the 
beer called ginger-beer, and the 
wine called ginger-wioe. 
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CINNAMON. 



Incisions, cuttings. 
Pli'able, easily bent. 
Tnb'olar, like a tube or pipe. 

The Cinnamon tree grows natu- 
rally in Ceylon and the East, 
but it is now cultivated chiefly in 
Ceylon. It is also grown in Java, 
Sumatra, Malabar, Jamaica, and 
some of the West India Islands. 
The cinnamon tree is a species of 
laurel. It grows best in a sandy 
soil, enriched with decayed vege- 
table matter, and under the shade 
of larger trees. It grows to a 
height of thirty feet, if not cut. 
The trees are grown from seed, 
and take six or seven years to 

Cw six feet, but they are not 
ked till they are nine years old. 
Then, at the end of the wet sea- 
son in May, the trees are cut and 
stripped of their bark. The cut- 
ting and stripping continue up till 
November. The branches are cut 
off, and incisions are made round 
the branches at certain distances, 
then the bark is slit up on each 
side from cut to cut and peeled 
off. The bark is thin, smooth, 
shining, pliable, and of a yellow 
colour. The bark is brought from 
the woods where the trees grow, 
and dried in the sun, when the 
outer separates from the inner 
bark, and is taken away from the 



Beq'uisite, necessary. 
Pal'atable, nice to the taste. 
Nau'seons, not pleasant. 

latter, which is thin, and curls up 
into tubular pieces of about three 
feet in length. The smaller pieces 
are placed inside the larger, tied 
up in bundles, and packed for 
shipment. The bark of the older 
branches, and that of the younger, 
are equally inferior as a spice, not 
possessing the requisite quantity 
of essential oiL Indeed, the bark 
of the thickest branches is of little 
or no value, if not really useless. 
The best cinnamon is very thin, 
nearlv as thin as paper, of a yel- 
lowish-brown colour, and breaks 
in splinters. The others are 
coarser and thicker, and not so 
pungent or sweet. 

Cinnamon is used to flavour 
many articles of food, particu- 
larly puddings, and other sweet 
dishes. It is used in other coun- 
tries to flavour chocolate. It is 
used in this country to make 
other medicines more palatable. 
The oil of cinnamon is a powerful 
stimulant, and is sometimes used 
as a cordial in cramps of the sto- 
mach, and in fainting.^ There is 
a distilled water obtained from 
cinnamon very useful as a vehicle 
for nauseous drugs. 



NUTMEGS. 



Xndig'enons, native to. 
Per'tile, fruitful. 

fTtrtmegS. — The nutmeg tree 
grows indigenous in the Moluc- 
cas and Spice Islands ; but it has 
been extended to Java, Sumatra, 
Penang, Bencoolen, and other is- 
lands, and also to the West In- 
dies. The height of the nutmeg 



Preserve, keep. 
Prevent', hinder. 

tree is from twenty-flve to thirty- 
five feet. It has forked branches, 
having large shining leaves, of an 
oblong shape, and resembling 
those of the laurel. The trees 
begin to bear fruit at the end of 
seven years. The flowers ar« 
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imall, "white, two or three on a 
pendicle, and are either barren or 
fertile. The barren flowers all 
grow on trees quite distinct from 
the fertile ones. The full-grown 
fruit is like a roundish pear, and 
of the size of an apricot. It is 
greenish, smooth, and fleshy, but 
becomes yellow when ripe, and is 
diyided into two nearly equal 
parts. ^ The nutmeg proceeds from 
a reddish nob in the centre of the 
flower. The fruit opens, and the 
nutmeg is seen in a dark, shining 
shell, enclosed in a network of 
red mace. The shell is like a fil- 
bert, and is thin, hard, and dark 
brown. It encloses the kernel. 
The kernels are collected and 
carefully dried in the sun, or by 
the moderate heat of a fire, tiU 
the kernels are heard to rattle in 
the sheUs. The shells are then 
broken, and the kernels are dipped 
into lime-water to preserve them 
from insects. The kernels are 
oval-shaped, about an inch long, 
and have a rough or furrowed 
surface. The substance of the 
kernel is grey, with streaks of 
reddish brown, veining it all 



through, like marble. It has a 
warm, aromatic taste, and a plea- 
sant odour, and is thoroughly im- 
pregnated with oil. The heaviest 
nutmegs are the best, as they 
have not been deprived of their 
oil in spirits, or been destroyed by 
insects. There are three sorts, 
the vxtU-nutmegi the royalf and 
the ffreen. The trees are male 
and female. The one produces 
barren and the other fertile, 
flowers. The trees are ten years 
old before they are in full bearing, 
and they continue to bear after 
that for about ninety years. The 
fruit does not all grow ripe at 
once, only a third of it ripens at 
one time ; and it is gathered first 
in Jul^, then in December, and 
lastly in ApriL The best nut- 
megs are obtained at the l&it 
gathering. A tree is said to pro- 
duce about three lbs. of nutmegs, 
and one lb. of mace» 

Nutmegs are much used to 
flavour food, on account of thu 
strong stimulating oil they con- 
tain. They are sdso used to pre- 
vent or remove spasms, to which 
many people are subject. 



PEPPEB. 



Ovate', egg-shaped. 
Glob'ular, round. 
Benefi'cial, of use. 

Pepper is a climbing plant, and 
it is generally trained against 
trees. It takes four years to bear 
fruit. ^ It sends forth a stem hav- 
ing jointed branches, about twelve 
feet long. The leaves are dark 
green, pointed, smooth, shining, 
and ovate. The flowers are small, 
without petals, and in the form 
of long spikes. The flowers give 
place to the berries, which are of 
a globular shape, and contain only 
one seed ; but as many as forty or 



Stim'alant, something to increase 

action. 
Inju'rious, hurtfuL 

fifty grow on one spike. They 
are green when newly formed, but 
change to a bright red when ripe, 
and afterwards, when dried, turn 
black. 

Both black and White pepper 
are got from the same plant, the 
difference in colour arising from 
different modes of preparing the 
pepper. ^ To make black pepper 
the oerries are gathered in a green 
state, just before they ripen, and 
are dried in the sun, when they 
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become black. To make white 
pepper the berries are not gaUi- 
ered till quite ripe. When 
gathered, they are steeped in 
water, which bursts the skins of 
the berries, and by diying them 
in the sun, and by rubbing them, 
the skins are separated and re- 
moved, leaving the berries, which 
are of a whitish or pale brown 
colour. They are larger in size 



than the black, and are much less 
acrid, and also much len pun- 
gent. 

Pepper is used to flavour food, 
and as a stimulant to aid the pro- 
cess of digestion. It is thoii^t 
to be beneficial when taken alcos 
with fat meat, cucumbers, and 
other indigestible food: but too 
much of it is injurious io health. 



ALLSPICE. 



Foliage, leaves. 
Snoceeds', grows after. 
Matu're, ripe. 

Allspice, pimento, or Jamaica 
pepper, which is a West Indian 
kind of myrtle, grows naturally in 
Jamaica. The tree rises to a height 
of thirty feet. It has a smooth 
stem, spreading out in branches 
near the top. The twigs and 
flower stalks are covered with 
soft down. The leaves are ever- 
green, dark, glossy on the 
upper side, and are somewhat 
like the bay-tree leaf. The 
flowers appear in July and Au- 
gust, are small and white, and 
beautif ullv set off, surrounded by 
the rich, deep green foliage of the 
tree, which fills the air around 
with its delightful fragrance. A 
round berry succeeds the flower. 
The berry, when ripe, is smooth, 
glossy, and of a dark, purple 
colour. Each berry contains two 
seeds, which are ready for being 
gathered in the month of Sep- 
tember, or shortly after the 
blossoms have fallen. The tree 
begins to bear at three, but 
the fruit is not mature till 
the tree is seven years old. 
It grows best in a rich soil, on 
rocky land.^ The average pro- 
duce of berries from a tree is said 
to be from eighty to a hundred 



Fre'qnentlyi often. 
Brittle, easily broken. 
Attach'ed, jomed. 

lbs. ; but the trees do not bear 
equally every year ; only once in 
five years do they yield an abun- 
dant crop. 

The berries require to be picked 
at full growth, just before they 
are ripe, and carefully dried, to 
retain the full flavour of their 
aroma. They are dried in the 
sun on boards by being frequently 
turned during the first two or 
three days. They are afterwards 
put into sheets to be winnowed, 
and are again exposed to the sun, 
which changes their colour from 
green to dark brown. When the 
seeds are heard to rattle in the 
berries they are known to be dxy 
enough. The berries are then 
rough, light, brittle, and show a 
scar where they were attached to 
the flowers. 

Allspice is cheaper than other 
kinds of spice, and is used to 
flavour food, and as^ a^ gentle 
stimulant. Its flavour is like that 
of a mixture of cloves, nutmegs, 
and cinnamon, and it was on that 
accoimt that the name, allspice, 
was given to it. 

The leaves of the pimento yield 
an oil which is often used instead 
of oil of cloves. 
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STARCH. 



Immers'edi plunged into. 
Brilliant, shining. 
0fan'ulari grain-shaped. 

Starch forms a part of many 
vegetable substances, and is found 
in many parts of the structure of 
plants. Starch is necessary to 
their growth, and is stored up in 
them for future use. Before 
being used, and as it is insoluble, 
it is changed into sugar, which is 
very soluble, and then it is fit for 
the nourishment of the plant 
during its growth. The growth 
of potatoes, and the malting of 
barley are examples of this change, 
which may be seen and examined 
by most i>eople. 

Starch is prepared from wheat, 
rice, potatoes, Jmdian corn, sago, 
tapioca, &c. It is insoluble in 
cold, but soluble in hot water. 
If a potato be grated down in a 
dish holding cold water, the pure 
white starch will fall to the bot- 
tom, and may be seen when the 
fibre of the potato and the col- 
oured liquid are poured off. If a 
little flour is put into a muslin 
bag, immersed m water in a dish, 
and well squeezed, the starch will 
ooze out through between the 
threads of the muslin, and the 



Tex'tile fabrics, stuffs made by 

weaving. 
Domes'tic use, home use. 

gluten of the wheat will remain 
in the bag. On settling in the 
dish the starch falls to the bot- 
tom, and the water may be poured 
off. The starch is then found to 
be a granular powder of a bril- 
liant, white colour. When dis- 
solved in boiling water it forms a 
thick paste, like mucilage of gum. 

Starch is used to stiffen linen 
and muslin clothes in domestic 
use, and also textile fabrics 
during the processes of manufac- 
turing them, or as a dressing to 
give them a finished appearance 
when completed. 

Dry heat renders starch solu- 
ble. Dextrine is made by drying 
starch in an oven till it becomes 
brown, at a degree of heat slightly 
beyond that of boiling water. 
This is used for gumming postage 
stamps and envelopes, and also in 
glazed print-works. Starch forms 
a part of all the vegetable food we 
eat, and it is eaten in a pure state 
in the form of arrowroot, sago, 
tapioca, and corn-flour. Starch 
is also used medicinally for various 
purposes. 



SAGO. 



Fin'nated, feather-like. 
Flores'cence, coming into flower. 
Sub'sequent, coming after. 

Sago is the pith of several 
species of palm-trees, growing in 
Malay and the islands near it. 
The height of the tree is about 
twenty-five feet, and its diameter 
about eighteen inches. The stem 
has no branches, but it is covered 
at top with large, spiny leaves. 



Cylin'drical, roller-shaped. 
Nutri'tious, nourishing. 
Invalids, sick persons. 

and of a pinnated form. At the 
end of a few years— from ten to 
fifteen — it shoots forth a long 
spice of flowers through the tuft 
of leaves at the top, as the last 
act of its vegetable existence, and 
then begins to decay. The mid 
ribs of the leaves are twelve or 
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fifteen feet long, very light, and 
very strong. The natives build 
houses with them, besides using 
them for manv other purposes. 
The stem is a hard, hollow case, 
half an inch thick, and filled with 
pith, which is wholly absorbed in 
the act of florescence described 
above, and in the nourishing of 
the subsequent fruit. 

To obtain the sago the tree is 
cut down close to the ground 
when full grown, the leaves and 
the leaf stalks are cut off, and a 
good broad stripe of the bark is 
taken from the upper side of the 
stem or trunk. The pith is thus ex- 
posed throughout the whole length 
of the stem, and it is seen to be 
white towards the top, but darker 
or dingy near the lower end. The 
pith is then like the pulp of a 
dried apple, but having woody 
fibres running through its whole 
length, at a distance from each 
other of a quarter of an inch. 
The pith is cut or bruised out 
from the stem in the form of a 
coarse powder, by a hard wooden 
club, and is earned away in bas- 
kets to be washed at the nearest 
water. This is done by a wooden 
machine, made chiefly from the 
sago tree. Troughs are made of 
the large leaves, and a strainer of 
the leaf -stalk fibres. The pith is 
then kneaded in water, and pres- 
sed against the strainer till all 
the starch has been separated 



from the fibre, and has t^Msed 
through the strainer. The nbrouB 
refuse is then cleaned out and 
thrown away, and another basket- 
ful put in and treated in the 
same way. The water and pith 
are run on to another trough, 
which is deeper in the cenire of 
the bottom than in the sides, 
where the pith starch is deposited 
as a sediment, and the water is 
run oflf by small outlets. When 
this second trough is full, or 
nearly so, the starch is made up 
into c}rlindrical pieces, and cov- 
ered with sago leaves. Each piece 
weighs about thirty pounds, and 
in this state it is ready for sale. 
But the sago sold in this country 
is rubbed through a sieve into a 
pot made of metal, and put over 
a fire to dry. Hence its granular 
form, and the grains are large or 
small according as the sieve is 
coarse or fine. Nine hundred lbs. 
are said to be obtained from a 
tree of good size. The natives 
use it as food. It is nutritious, 
wholesome, and easy of digestion. 
It is used in this country to make 
puddings, and as food for children, 
and also for invalids. Being nearly 
pure starch, sago does not yield all 
the elements of the human frame, 
so that other kinds of food contain- 
ing what it wants, are required 
to support the body in heidtn and 
strength,— a fact not always duly 
attended to. 



ABROWBOOT. 



urthnately, at last. 
Grate'ftd, pleasant. 

Arrowroot.— The stem-roots of 

trees which yield arrowroot grow 

without being cultivated in both 

the East and West Indies, and 

in ^ Central America. The bo- 

|k tamcid name is Marcmta Arun- 



Incre'ases, makes greater. 
Suppli'ed, furnished. 

dinacea; but it was called arrow- 
root because it was thought to 
extract the virus from wounds 
made with poisoned arrows. Ar- 
rowroot la o\>V.wxi^3L ixoTtt. two 
species oi pAscn^A ^qV\xi% m 'C&a 
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West Indies. They are small 
trees, not more than three feet 
high in the stem, which shoots 
forfch branches. The tree has 
long leaves, of an oval shape, and 
pointed. The flowers are small 
and white. The starch is obtained, 
not from the real roots, which are 
small, but from the root-stem, 
which grows nnder ground, but 
ultimately shoots forth above 
ground as a new plant, and for 
the nourishment of which the 
starch is there. The root-stems 
are dug up when about a year old, 
the ea^h is washed from them, 
and then they are beaten into 
palp in a wooden mortar. The 
pulp is well stirred in a large tub 
of clean water, and the fibrous 
part of the roots are wrung out 
and thrown away. The milky 
liquor is then passed through a 
hair-sieve or coarse cloth, after 
which it is allowed to settle, when 
the clear water is drained off. 
The starch is then dried on sheets 
in the sun, and this completes the 
process of preparing arrowroot 
for sale in the shops. It is very 
white, contained in small bulk. 



and nutritious. When boiled, it 
forms a grateful, light, and nour- 
ishiug jelly. A himdred lbs. 
weight of the root-stem is said to 
yield from fifteen to twenty lbs. 
of pure arrowroot. The best 
kind comes from Bermuda. 

The East Indian plant is quite 
different. It belongs to the family 
of plants of which the ginger- 
plant is one. The root-stem of 
this plant is pungent, orange col- 
oured, yields the substance called 
turmeric, which is used in making 
curry-powder. A number of small, 
round tubers spring from the 
central stem ; but these are dif- 
ferent from it, both in respect to 
taste and colour. They are white 
and full of starch, which is got by 
the same process as the West In- 
dian kind, described above. This 
kind is reckoned unequal to that 
which comes from the West In- 
dies. Arrowroot is used as a 
light food for children and inva- 
lids. It is easily digested, sits 
lightly on the stomach, and should 
be boiled with milk, as that in- 
creases the nourishment supnlied 
by its use. 



TAPIOCA. 



Essen'tial, chief or principal. 
Fi'nally, at last. 

Tapioca. — ^A starch produced by 
the Jatropha manihot, a plant 
grown in warm countries. The 
plant is a poisonous one ; but the 
poison is contained in its essen- 
tial oil, which is volatile, and easily 
separated from it by heat. It 
grows about twenty feet high, and 
has a large root, which contains 
poisonous sap. When in a fresh 
state, these large roots are grated 
down to pulp, the juice is drained 
off, and then washed in water. 
When the starch settles at l^e 



I Evap'orates, goes off in vapour. 
I Inju'rious, hurtful. 

bottom the water is poured off, 
and the starch dried in the sun. 
This starch in this state gets the 
name of Brazilian arrow-root. If, 
instead of being dried in the sun, 
it is dried on hot plates, the starch 
is formed into a mass of paste, 
which requires to be stirred with 
an iron rod, by which it is finally 
broken up into irregular pieces. 
The heat of the plates evaporates 
all the essential o\l -^Vsm^V xsa^j 
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OUB or injuriouB properties. This 
dried paste is called tapioca. It is 
used boiled in milk as a light food 
for children and invalids. It is 
also made into puddings, which 
contain besides it, milk and eggs. 
This is a very nourishing diet for 
weak stomachs or sick people. 

The juice which drains from 
the grated roots is sometimes 
boiled. It is thus made into 



cassaripe, which is a very pleas- 
ant sauce. 

Gassada bread is made by wash- 
ing and scraping the roots dean, 
grating them in a tub, and squeez- 
ing out the juice through a hair- 
cloth bag, by great pressure. The 
thinner portion of this pressed 
juice is evaporated, and the re- 
mainder dried in a stone basin 
over a fire, and made into cakes. 



B U T T E B. 



Unc'taoUBi oily or greasy. 
Extracts', draws out. 
Expe'rience, practice. 

Butter.— An unctuous substance 
obtained from the milk of ani- 
mals—chiefly of the cow. Long 
and continued agitation, called 
churning, of the milk or cream 
produces butter, which comes to 
the top in little pieces like small 
peas, and is made into a solid 
mass, and cleansed by a process 
of kneading and cutting, which 
extracts the cow-hairs that may 
be mixed with it. The process of 
making good butter requires much 
skill and experience. The milk 
must be pressed entirely out of 
the butter or it will be milk 
tasted, and soon turn rancid. 

It is used as an article of diet 
in tlus country, and when spread 



Di'et, food. ^ 

Spar'ingly, in small quantities. 

Ban'cid, strong-smelling. 

thinly upon bread is wholesome, 
and few stomachs reject it. It is 
also used as sauce, and, mixed 
with flour, it is made into paste. 
In this form it has become an im- 
portant article in the stock of the 
pastry-cook ; but pastry is very 
indigestible, and should be used 
sparingly. If butter is used too 
freely it jgroduces skin diseases, 
very difficult to remove. Too 
much butter given to children is 
a frequent cause of boils, of dis- 
charges from behind the ear, of 
eruptions on the head, and other 
parts of the skin. Eancid butter 
IS very unwholesome, and should 
be rejected by every one who is 
anxious to enjoy good health. 



BBEAD. 



Mucilaginous, soft and slimy. 
Sac'charine, sugaiy. 
Prop'erties, qualities. 

Bread is an article of diet, made 
from the farina of various plants. 
The farina consists of mucilagin- 
ous, saccharine matter, starch, 
and gluten. Gluten has many of 
^Ii0 properties of animal matter, 
-/if zsf most abundant in wheat- 



Enead'ed, baked. 
Innum'erable, very many. 
Cav'ities, hollows. 

flour. 'In making bread the flour 
is made into a paste, called 
doiighf by being mixed with 
water and kneaded; the pro- 
portion being generally two parts 
water, and t\iTefe ^^xta ^oxilT. 
Old ftowx leqmiea «. "^^XXa mot^ 
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water than new flour. When al- 
lowed to stand some time this 
paste ferments, a chemical action 
changes the ingredients and forms 
alcohol f cwrhonic addf and oce^tc 
acid or vinegar. If the paste, 
which is now called leaven, is 
then baked in an oven, the bread 
will be sour and unpleasant. But 
if some of the unbaked paste or 
leaven be added to new made 



paste, the fermentation begins 
sooner, carbonic acid is given off, 
but its escape is prevented by the 
gluten, which expands like a 
membrane or small web of tissue, 
into innumerable little cavities or 
air-cells, and the bread is thus 
made light or spongy. Too much 
leaven makes the bread sad, 
heavy, or doughy, a condition not 
very suitable for use. 



BARM. 



CoUec'ts, gathers. 



Barm, or the ferment that col- 
lects on the surface of fermenting 
beer, if added to dough, makes 
better bread than leaven does. In 
this country barm is preferred to 
leayen in making bread. After 
the dough has been fermented and 
properly raised, it is baked in an 
oven, the heat of which is raised 
to about 448°. Bread is quite dif- 
ferent from the flour it is made of. 
The ingredients of the flour can- 
not be chemically found in the 
bread. Bread mixes more easily 
in water than flour does, and it is 
more easiiy digested. 

The sorts of bread are the fine, 
the wheaten, and the houaekold. 
The first is made of flour only ; 
the second, of flour and fine bran ; 



Prefer'redi chosen before. 

and the household, of the whole 
grain, which includes both the 
fine flour and the coarse bran. 
New bread is very unwholesome 
and indigestible, and should 
not be eaten. It should stand 
at least twenty-four hours after 
baking before it is used. New 
rolls are not so bad as new 
bread, if they are well baked, and 
have a good large crust in i)ropor- 
tion to the soft part inside. 
Toasted bread is good for invalids 
having tender stomachs. When 
bread sours on the stomach, 
toasted bread or biscuits without 
butter should be taken instead. 
Bread eaten with rich soups makes 
them, it is very generally be- 
lieved, more easy of digestion. 



PAPEB. 



Revorve, turn round. 
Quire, 24 sheets. 
Beam, 20 quires. 
Absorb'ent, sucking in. 

Paper is made from rags, both 
cotton and linen, from straw, Es- 
parto grass, hempen materials, 
&c. Paper was first made from 
the papyrus shrub, and it con- 
tinued to be made from it till 
TOO A.C., when cotton and Bilk 



Impres'sed, stamped. 
Translu'cent, clear and shining. 
Con'sequently, therefore. 
Gomple'te, finish. 

paper came into use. Linen rags 
were not used till 1200 a.c. 
Books and manuscripts (MSS.), 
were made in rolls or volumes of 
parchment, &o., or stitched books, 
which are ca-Uad <i,od\Rfc"^« 

Ilk. laa^jaii^ ^^-^^-^ SJaa xv;^ "^ss^ 
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picked and sorted according to 
quality, cut into small pieces, 
snaken by machinery to separate 
dirt and dust, and boiled in a 
solution of soda to cleanse them 
more fully from dirt and colour. 
They are then put into a large 
cistern having waterin it,in which 
a cylinder is made to revolvej 
having steel bar-knives attached, 
which cut the rags as the cylinder 
revolves against other bars fixed 
in the bottom of the cistern, and 
soon reduce the whole to a pulpy 
mass. The cylinder is brought 
closer to the bottom as the pulp 
becomes finer, to secure its 
thorough reduction. CMoHdt 
of lime is then applied to bleach 
the pulp, and sometimes the 
pulp is afterwards coloured by 
some smalt blue. 

Some paper is hand-made, and 
some machine-made. The hand- 
made paper is formed by dipping 
a square mould into the pulp vat, 
filling it, and lifting it out. The 
mould, having stretched across it 
a fine wire sieve, is shaken to 
drain off the water, and bring the 
pulp in it to an even surface. The 
contents of the mould are poured 
out on felt cloth, and another 
piece of felt cloth placed above it. 
The mo.ild is dipped again into 
the pulp, and the same process is 
repeated till about eight quires of 
paper have been placed between 
the felt cloths. The whole pile 
is then pressed by machinery to 
free the pulp between the cloths 
from all the water it may still 
contain, and to reduce it to solid, 
but thin sheets. Having been 
pressed, the pile is removed, and 
a boy separates the paper from 
the felt cloths. The felts are then 
ready to be used again in the 
same manner. Two men and the 
boy can make eight reams a day 
in this way. The paper is pressed 



again, and dried to make it smooth. 
It is then just like blotting-paper, 
soft and absorbent, and unfit to 
be written on ; but these quali- 
ties are removed by dipping the 
paper into a thin solution of glue 
or size. This done, it is pressed, 
dried^ and pressed again, and this 
completes the process of paper- 
making. It is then finished paper.- 
The next thing is to count it, and 
arrange it into quires and reams. 
Wove paper takes its name from 
the wires of the sieve being finely 
interwoven ; and foolscap has the 
wires of the sieve arranged in 
parallel rows. The name of the 
maker is impressed on the paper 
by the letters being wrought into 
the wires of the sieve. These 
letter wires press the paper thin- 
ner than the rest of the paper, 
and leave a translucent mark on 
the paper. Satin paper is made 
by pressing the best kinds of pulp 
between sheets of very smooth 

gasteboard, heated by sheets of 
ot iron. This process is called 
hot-pressing. Blotting paper ia 
unsized and porous, consequently 
it rapidly absorbs the ink when 
the one touches the other. Brown 
paper is made of canvas, sacking, 
or other hempen substances. 
Pasteboard is made up of many 
sheets of paper pasted and pressed 
closely together in a press. 

Machine-made paper is made on 
an endless band of wire-gauze, 
and the pulp is drained, pressed, 
and dried on a piece of endless 
felt, and then wound on to a 
cylinder. Not more than two 
minutes are taken to complete 
these processes. 

In 1873 the quantity of writing 
and printing paper imported into 
the United Kingdom was valued 
at about £594,000. The chief sup- 
plies come from Germany, France, 
and th^ Netherlands. 
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INK. 

Astrin'gent, binding. j Corro'des, eats away. 

Decoc'tioDi something made by Limpid^ thin. 

hoilinfir. • 



boiling. 

Ink is made of nut-galls, sul- 
phate of iron, sugar, gum,' and 
water. The nut-galls are pow- 
dered and boiled in water to dis- 
solve their astringent substances. 
The ^m and the sulphate of iron 
are dissolved in water, and added 
to the decoction of the galls. The 
astringent principles of the galls 
unite chemically with the sul- 
phate of iron, and the compound 
IS a black liquid, which is thick- 
ened with sugar and the gum. 
Logwood and blue vitriol added 
improve the colour, but the vit- 
riol corrodes steel pens. New- 
made ink is pale J but it absorbs 
oxygen from th^air which darkens 



the ink. Ink should be so limpid 
that it will flow easily from the 
pen, and run into the pores of the 
paper ; but not so thin as to flow 
out too rapidly and blot the paper. 
Dampness and age will cause the 
decay of the vegetable substances 
in the ink and so reduce or efface 
the colour ; but a strong solution of 
galls will revive the faded lines. 
Brazil wood boiled in vinegar, and 
thickened with a solution of gum 
Arabic, makes red ink. Prussian 
blue and a solution of oxalic-acid, 
mixed together, make blue ink. 
Lamp-black and linseed-oil make 
printer's ink. Fancy-coloured inks 
have not come into general use. 



VINEGAB. 



Herusd) remains. 
Permitted, allowed. 
Prevents', keeps away. 

THnegar is a sour liquor, result- 
ing from the fermentation of a 
liquid containing a small quantity 
of spirit, kept some time in a 
warm place. Vinegar means sour 
wine^ because it used to be made 
from weak wine. Wine exposed 
to the air becomes sour, and this 
sour wine was called vinegar. 
Vinegar is made in this country 
from weak beer, without hops, 
put into open barrels, but covered 
with a coarse cloth, and placed in 
a warm room. This process re- 
quires a few weeks to complete it. 
Sometimes this fermented liquor 
is mixed with the refuse of the 
fruit that has been made into 
British wines, and fermented a 
second time. The process of fer- 
mentation may be (quickened by 



Putrefaction, rottenness. 
Assis'ts, aids or helps. 
Alla'ys, quenches. 

allowing the liquor to drain slowly 
through the twigs of birch-trees, 
or the shavings of beechwood. 

Malt-vinegar is of a yellowish 
red colour, has a sharp acid taste, 
and a cooling, refreshing odour. 
A little oil of vitriol increases the 
sourness of the liquid. One gal- 
lon to a thousand is permitted to 
be added by the Excise-office. 
Vinegar prevents putrefaction. 
It is used on that account to pickle 
or preserve fruits and vegetables. 
A small quantity of it taken with 
meals assists digestion, and also 
allays thirst ; but in large quanti- 
ties it weakens the stomach, de- 
stroys the action of gastric- juice, 
and is generally injurious to the 
whole system. Hence care should 
be exercised in its uset 
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LIMESTONE. 



Cement'ed, joined finnly. 
Du'rable, lasting long. 

Limestone, a carbonate of lime, 
is found lying in large beds in 
Yorkshire, Dorsetshire, Somerset- 
shire, and in the Isle of Portland. 
It is dug from pits or quarried. 

Portland-stone is like the roe of 
fish — consisting of small grains 
closely cemented together. Other 
kinds consist chiefly of shells, and 
are called shelly limestone. Some 
kinds of limestone are soft, as 
Bath-stone, but harden bv the ac- 
tion of the air. The harder kinds 
of limestone are also heavier. 
Limestones are durable, but they 
differ in the length of their dura- 
tion under the action of the air. 
Some decay in about two hundred 
years, others last a thousand. 
Some are white, some of a greyish 
brown, some of a cream, and 
others of a drab colour. 

Limestones are much used in 



I Facility, ease. 

I Mallet, wooden hammer. 

building. Lincoln Cathedral ; 
Roche Abbey, Yorkshire ; the 
Houses of Parliament, West- 
minster ; the interior of St. 
Paul's Ix>ndon ; and many man- 
sions and houses in London, and 
throughout ,the^ counti^, have 
been built with limestones. The 
stones are cut into the various 
sizes required with saws fixed in 
heavy frames, with water and 
sharp sand. Bath-stones are easily 
cut, oeing soft; but all kinds of 
limestones are cut, with various 
degrees of facilihr, by the mallet 
and chisel of the newer. 

Great quantities of limestone 
are burned in kilns to expel the 
carbonic acid they always contain, 
and to change them into quick- 
lime, for mortar in building, or 
for manure in the cultivation of 
the soil. 



CHALK. 



Mari'ne or'igin, sea formation. 
Infti'sible, cannot be melted. 
Pri'able, easily rubbed into dust. 

Chalk, a carbonate of lime, is 
abundant in England. It forms 
the Downs in the south-east of 
England, and the ranges of low 
hilk which, near the sea, form the 
white cliffs that gave the name 
"Albion" to the country; but 
around London, the chalk lies 
deep below the surface of the 
land. Great quantities of flint 
are found embedded in the higher 
strata of chalk ; but in the lower 
strata almost none is found. 

Chalk is not found in every 
country. There is none, for in- 
stance, in North America. 



An'tidote, something to destroy 

the effect of poison. 
I Deficient, in small quantities. 

Chalk is of marine orinn. It 
contains sea-shells, cortOs, the 
teeth of sharks, and the remains 
of crabs, lobsters, and other sea- 
animals, thought to have been 
embedded in the chalk when it 
was in a fluid state. When chalk 
lies near the surface of the land, 
it is du^ out or quarried for use. 
Chalk IS white, infusible, soft, 
friable, of an earthy fracture 
when broken, and is changed into 
quick-lime by being burned in 
kilns, to free it from its carbonic 
acid. 

Chalk is much used for several 
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purposes. The coarser kinds are 
used for mortar, and the harder 
for building houses in Hampshire. 
It is used for writing and drawing 
on slates and black-boards. Chalk 
is also made into whiting; and 
the whiting is used for cleaning 
windows and metals, and in mak- 
ing white-wash for walls by being 
mixed with water and size or 
glue. 

Chalk unites readily with acids ; 
and is therefore used as a medi- 
cine for the stomach to absorb 
acrid juices. It is on that account 
also a most valuable antidote in 
any case of acid poisoning. If 
oxcUic-acidf sulphuric-acid or oil 
of vitriol, nitric-acid or aqua-fortis, 



or hydrochloride or spirit of salt, 
has been swallowed, chalk, whit- 
ing, or white-wash scraped from 
the walls, should be given imme- 
diately/. 

Chalk is found in all soils, but 
chiefly in those best fitted for 
agricultural purposes. Where it 
is deficient, it is supplied as a 
manure — forty tons to an acre. 
It is better than lime for this pur- 
pose. It lasts longer, and tho 
soil becomes lighter. Soil con- 
taining from five to twenty parts 
of chalk is called marl; when 
more than twenty ^arts of chalk 
are found in the soil, it is generally 
known by the name of calcareous 
earth. 



Bestrict'ed, confined, used only. 
Transpa'rency, clearness. 
Dec'oratlon, ornament. 



MAB6LE. 

Architec'tural, belonging to build- 
ings. 
Import'ed, brought into Britain. 



Marble is a variety of carbonate 
of lime. There are different kinds 
of it ^ but the name is generally 
restricted to what is crystalline, or 
granular in structure. When the 
particles are closely or compactly 
set, the marble is capable of re- 
ceiving a very fine polish when 
rubbed with sand, emery, and a 
substance called putty-powder. 
' Marble is not a porous stone like 
sand-stone, but it possesses a very 
small degree of transparency when 
cut into thin pieces. Some marble 
is black, some white, and some is 
vaHegatedf streaked, or spotted 
beautifully ; and some kinds have 
a red, grejr, green, blue, or yellow 
hue. A mixture of other nunerals 
is the cause of the variety in the 
colours of marble. 

Busts and statuary are cut of 
fine white marble, imported 
chiefly from Monte Altissimo, in 
Italy. The marbles of Carrara, 



which are of a blue or yellowish 
colour, are also much used and 
prized. The block of marble for 
the statue of George III., in Lon- 
don, was stated to have cost 1,200 
guineas. Large quantities of other 
veined and coloured marbles, and 
also the snow-white variety, are 
used in making ornaments, and 
for architectural decoration. 
Derbyshire, Devonshire, Inver- 
ness, Banffshire, the Western 
Isles, Kilkenny^ and Anglesea 
supply many varieties of beautiful 
marble. The United Kingdom 
imports great quantities of marble 
from Italy — about one- sixth of 
the whole quantity produced in 
that country. The British Islands 
are rich in all kinds of marble 
containing shells, corals, and other 
similar substances. Marble has 
been known from very early times. 
The palace of Ahasuerus had pil' 
lars and a pavement of marble. 
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MOBTAB. 



Slalced, mixed with. 
Fre'quently, often. 
Efifec'ted, done. 

Mortar consists of quicklime 
slaked with water, and sand with 
a sufficient quantity of water to 
make it into a soft, thick, paste, 
when well worked or mixed to- 
gether. Good mortar or lime, for 
such it is frequently called, is 
made with three parts sand, and 
one part of quicklime. The 
mortar used in buildings is spread 
between the bricks and the stones 
placed in the walls. By exposure 
to the air, and by contact with 
the building materials, the lime 
absorbs carbonic acid, and parts 
with its water, and thereby be- 
comes limestone again, and so 
hardens and binds into a solid 
mass, the bricks or stones, be- 
tween which it has been placed. 
After this change has been 
effected, the lime or mortar is no 
Jonger soluble; but resists the 
action of rain or water, just as 



Besis'ts, is not changed by. 

Procu'red, got. 

Fen'etratmg, coming through. 

well as the original limestone did, 
from which one of the ingredients 
was procured. When lime or 
mortar contains a small portion of 
silica finally divided, and clay, it 
will set or harden even in water. 
This kind of lime is used in build- 
ing piers, and embankments, and 
in pointing walls to prevent damp- 
ness from penetrating through 
their seams. It is called cement- 
stone, and is found in beds of clay. 
London, Somersetshire, Yorkshire, 
Kent, and the Isle of Wight, 
supply it in large quantities, and 
it IS found imder the name of 
Arden lime, in the parish of East- 
wood, near Glasgow. Blue lias is 
another kind of this hydratUic 
cementf found in North Wales and 
in ^ the counties of Dorset and 
Leicester. Boman and Portland 
cement are most usodt ^^^ P^^* 
ticularly tl^ lattfiCt 



GYPSUM. 



Abun'dantly, plentifully. 

Gjrpsmn is found abundantly in 
Yorkshire, Somersetshire, Derby- 
shire, and Nottinghamshire, and 
also near Paris. It is soft, white, 
pearly in lustre, and partially 
transparent or translucent. The 
transparent crystallized variety of 
gypsum is called selenite. An- 
other kind is known by the name 
"alabaster." This is used in large 
quantities in making vases, and 
other ornamental objects of vertu. 

Gypsum is lime united to sul- 

phuno acid, and is called sulphate 

of Ume ; it containa also in its 

composition a quantity of water, 



Dec'oratuig, making pretty. 

which, on being heated, evapor- 
ates, and reduces the sulphate of 
lime to what is called '* plaster of 
Paris," because it was first made 
there. If water be mixed with 
plaster of Paris, reduced to a 
powdered state, so as to form a 
paste as thick as cream, the 
plaster of Paris and the water 
combine, and re-form gypsum, or 
sulphate of lime, which in a very 
short time becomes solid. This 
property of hardening or setting 
quickly renders it very valuable, 
and cBAXfteft \\i to\>e tqmOcl -vx&^d as 
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Plasterers use it largely in 
decorating tlie ceilings of nouses ; 
artiste, in making casts and 
statuary ; and printers in making 
casts of their type in stereotyping. 



It is used for these purposes 
without admixture, but in build- 
ing it is sometimes mixed with 
sand. Some kinds of gypsum are 
made into necklaces. 



SILICA. 



Brittle, easily broken. 
Fa'sible, able to be melted. 
Combrne, join or unite. 

Silica forms a large, if not the 
largest, portion of the earth's 
crust. When pure, it is rock 
ciystaL Slightly coloured by ad- 
mixture with otner substances, it 
forms quartz, flint, sand, gravel, 
and sandstone ; and in combina- 
tion with other minerals, as for 
instance, felspar and mica, it 
forms granite; with alumina, it 
forms clay ; and with mica, slate. 



Com'pound, something made up 

of more than one psoi;. 
Admiz'tore, union. 

Silica is hard, biittle, insoluble 
in water and acids, and is also in- 
fusible ; but when it has been 
brought to a white heat, and 
united to an earthy or^ alkaline 
substance, it forms a fusible com- 
pound, which is called glass. The 
alkalies potash and soda, or the 
earth, lime, &c., combine thus 
with silica to form this most use- 
ful compound. 



FLINT. 



Stra'ta, beds. 
Plas'tiCi yielding. 



Flint is a form of silica. It is 
found in the upper chalk strata in 
England, and m some of the sur- 
roimding countries of Europe. 

Flint is sometimes fotmd in 
nodules, or irregular globular 
masses, with shells, corals, fish 
scales, sponge, and other impres- 
sions stamped upon them ; and 
sometimes in layers or veins, 
which fill up the fissures of the 
chalk rocks. The impression of 
a shell or a fish is sometimes 
impressed partly on a piece of 
flint and partly on tne sur- 
rounding chalk — thus showing 
that both the flint and the 
chalk as elements were at one' 
and the same time in a soft and 
plastio state. Flint has a faint 
lustre, it ib hard, and is very 
sUghtiy translucent. It is fran- 



Fran'gible, easily broken. 
Superse'ded, come in place of. 

gible, and it has a shelly fracture 
when broken. Kubbed in the 
dark, two pieces produce a faint 
light, and a peculiar odour. Struck 
on steel, it produces sparks. It is 
infusible; but when heated it loses 
its translucent quality, becomes 
white, and much more brittle. 
Some portions of flint are grey, 
some of a yellow tinge, and others 
of a reddish black colour. 

Flint was long used with steel 
to light tinder, but lucifer matches 
have superseded it ; to fire guns, 
but percussion caps have caused 
it to be laid aside ; to make glass, 
which was called Jlint glass, but 
sand is now employed instead. 
Flints, when large, are used in 
building and road-making; but 
their "biit^efte**, \!kact^««^^ «xA. 
Ragged e^s^ft Nerj «i,wsvi ^^-^at '^i^^'^ 
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shoes of the horses and the tires 
of the wheels, whilst they are 
themselves ground to dust. The 
dust of flint, however, is not 
mere waste. After being washed, 



the stonecutter makes use of it 
in sawing stones. Flint, when 
mixed with clay, forms eisailien- 
ware, the uses of which are im* 
portant and well-known. 



SAND. 



Insoluble, not able to be melted 

hyvxUer, 
Infu'sible, not able to be melted 

hpjlre. 

Sand consists of small rough 
grains of silica, white when pure, 
but often tinted or coloured by 
other substances. It is insoluble 
in water, and infusible by fire. 
Sand is largely distributed over 
the various countries of the world. 
It often forms the beds of rivers, 
seas, and oceans, and it is found 
forming large tracts of land, 
called desertSf particularly in 
Africa, and some parts of Asia. 
Sand is an important element in 
all fertile soils, — making them 
porous, and therefore pervious to 
water and air. Sand is often 
added to clayey soils to improve 
them by making them lighter 
and more porous. Plants do not 
grow well in sand alone; it does 



Fer'tile, fruitful. 

Per'vious to, letting in or throngli* 

Bxam'pleSf instances or cases. 

not yield them the food they 
require. Tracts of fine sand are 
often thrown up on parts of the 
sea-beach in this country, and 
driven more inland by strong 
winds. The dunes of Holland and 
Denmark, and the landta in the 
south-west of France, are ex- 
amples in Europe of sand having 
been so driven by the wind. 
Sand tracts mav be known by the 
abundance of heath, furze, and 
ferns growing on them. Sand is 
much used for many purposes, 
the whiter kinds in making glass, 
the coarser in making^ mortar and 
bricks. It foims the inside lining 
for the ladles of iron moulders, 
in casting, and also a coarse scour 
ing material for metals. 



SANDSTONE. 



Cemen'ted, bound in a mass. 
Fer'colation, passing through 
small openings. 

Sandstone. — Sand closely ce- 
mented together, forms sand- 
stone, which is found in large, 
rocky masses, and is quarried for 
builaing purposes. Some kinds 
of hard, gritty stone are used as 
^pdnding stones, millstones, sharp- 
ing stones for scythes, and other 
cutting instruments; and some, 
bein^ very porouB, are used as 
Altering stones for water, and. 



Va'ry in hue, are of diiferent 

colours. 
Tinge, slight colour. 

when broken into small pieces, 
stones are placed in drains to aid 
the percolation of the rain from 
the fields, and from the walls of 
houses to keep them from damp- 
ness. 

The most noted quarries for 
sandstone are Bolton, Duffield, 
Mat\ock,"M.?ai'B^«\d,Stasvley, Dean 

Leeds, ■aaaAeT«Si^\^, 'RiiSix^'^ 
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lorough, Stainton, Pensher, Hed- 
don, Kenton, and Brunton in 
Xngland : and Dumbarton, Edin- 
burgh, Forfar, Lanark, Renfrew, 
linlithgow, Perth, Stirling, and 
Itoss in Scotland. 

Some portions of sandstone are 
of a whitish brown colour, some 
are grey, some red, and others 
vary in hue, being in some cases 
of a blue, of a yeUow, and of a 
purple tinge. 

The finest grinding and mill- 
stones are got from Yorkshire, 



France, and America. They differ 
in no great degree from the build- 
ing-stones or flag-stones of which 
they form a part. The best hard 
sandstones which are not used as 
grindstones, are much used for 
pavement, and especially in the 
neighbourhood of London. 

Scythe-stones are made in con- 
siderable numbers in many differ- 
ent parts of the country. In 
making these considerable skill is 
shown by the men, women, and 
children employed for the purpose. 



ABTIFICIAL STONE. 



ErecHoiii building or making. 
Dissolv'ing, melting. 
Subject'ed, made to undergo. 

Artificial Stone has been made 
for various purposes. That known 
as "Ransom's patent" is made 
with sand and a glassy cement. 
It looks just like natural stone, 
and is much used in moulding 
ornaments for buildings, in the 
erection of fountains, and other 
things. The glassy cement is 
made by dissolving flint in a boiler 
of caustic alkali, heated to 300 
degrees, under great pressure. 
The solution obtained is silicate 
of soda, or potash. Then pipe- 
clay and powdered flint are well 
mixed in a mill with sand or road 
drift, and a portion of the cement. 
The mixture isiifterwards pressed 
into moulds, and then laid on flat 
surfaces to diy. It is further 
subjected to a drying process by 
being baked in a potter's kiln, 
slowly at first for 24 hours, but 
brought up to, and kept at a red 
heat for 24 hours longer, — and 
then it requires nearly a week to 
cooL ** Concrete" is another 
patent stone, made without bum- 
mg, and coming largely into use 
for architectural decoration, and 



I Architec'tnral, relating to building. 

Agita'tion, motion. 
I Urtimatelyi in the end. 

for building piers, water-spouting, 
theatres, factories, and houses. 
The schoolhouses at Garmouth, 
near Elgin, are being wholly 
built of concrete. It is called 
*' Drake's patent," and is made up 
of shingle from the beach at the 
mouth of the Spejr. A boxful of 
shingle is mixed with a bagful of 
cement, on a wooden platform, in 
a dry state ; then water is added, 
and it is kept in a state of agita- 
tion till used. It is carried in 
pails or buckets to the walls, and 
poured in between iron plates, 
fixed according to the thickness 
required for the walls. These 
plates permit about two feet of 
the walls to be raised, and when 
set, which it does rapidly, the 
plates are removed next day, 
raised higher, and again fixed, and 
other two feet are added to the 
walls ; and so on till the building 
is completed. The mass of con- 
crete becomes ultimately as hard 
as iron. "Val de Travers " is also 
used in paving footp&tha andeverL 
Btxeeta, "W\. "Sio\. w^ '^^H* *Vi «k^ 
I very ^e«At ^^^«v\\». 
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CLAY. 



Opa'qne, not able to be seen 

through. 
Absorb'enti sucka or dries up 

moisture. 

Clay is an earthy mineral, quite ^ 
opaque, and of a dull appear- 
ance. It is white when pure, but 
mixed or compounded with iron 
or other substances it is found of 
a brown, reddish, yellow, black, 
grey, blue, or even greenish 
colour. "When moist or wet, clay 
is soft, plastic, and .easily pol- 
ished ; but when dry, it is hard, 
porous, and absorbent. Moist 
clay has a greasy feel ; it is inelas- 
tic ; it has a slight, peculiar 
Odour, and is also impervious to 
water. When moulded, di-ying 
does not alter its form or shape, 
and burning, even to a red heat, 
not only maJces it hard, brittle, and 
porous, but destroys its property 
of again becoming plastic in 
water. 

Clay is found in large masses 
called bedSf which are often very 
thick, lie near the surface of the' 
ground, and above gravel or sand. 
It is also found largely diffused 
in the various fertile soils which 

Eroduce large crops ; and the best 
inds contain about half their 
weight of clay when the soil is 
weighed in a dry state. A 
" sandy soil '* has very little clay 
in it, and a ** clayey soil" has 



Imper'vioas to, not letting in. 
Fertiliz'ing, fruit or crop produc- 
ing. 



very little or no sand in it, whilst 
a ' * loamy soil " has more clay than 
sand. Clay absorbs and retains 
the various salts or fertilizing 
elements contained in the manures 
added to the soil, and prevents 
the rain washing them away 
through the drainage of the land, 
but it does not retain them in 
such manner as to prevent the 
roots of plants growing in the 
soil, absorbing them for the nour- 
ishment of the plants. It is thus 
that a heavy clay soil produces 
the largest and the heaviest crops 
of wheat, beans, and other plants. 
The finer and purer kinds of 
clay are used to make earthen- 
ware and china, and the coarser 
or coloured kinds, to make bricks, 
tiles, flower-pots, chimney cans, 
and many other things. Clay is 
largely used in moulding figures, 
lining canals, ponds, and em- 
bankments, for retaining water. 
Another kind of clay, different 
from that noticed above, is called 
fire-clay. It is very infusible, 
and is used to make glass pots, 
crucibles for melting metals, fire- 
bricks, drainage pipes, chimney 
pots; and also to line smelting 
furnaces, and in many other ways. 



FULLEB'S EABTH. 



Con'tacti touch. I 

Freven'tingi keeping away. | 

Fuller's Earth is a kind of clay i 

having a greasy feel, falling asun- 

der on being wet, and is quite 

different from common clay in 

not being plastic. It i^bsorbs oil 



I Ee'cently, lately. 

I Superse'dedi come in place of. 

and grease whenever it comes in 
contact with them, and it is to 
this qu-aUty t\i«.t\t ONT^^ita cleans- 
ing \>TOT^ext\eft «».Ti^ 'v«i\x3L'fe. TVl\%*\& 
\ why it §ot Wo xisMcaa ""SxiJ^^^^ 
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earth,** and this is why it has 
been so much employed in the 
processes of the woollen manufac- 
tures to cleanse the fibres of the 
wool. Fuller's earth is obtained 
in large quantities in Surrey, 
Bedfordshire, Hampshire, and 
Berkshire. It has been much 
employed in cleaning the floors of 
houses from greasy spots, and it 
has been used in preventing chaf- 



ing in the hands of children. 
Until recently it was of great 
value in the country, and its ex- 
portation to other countries was 
even forbidden by law * but now 
the manufacture of soap and soda, 
and other chemical substances, ' 
has almost superseded its use as 
an article of commerce for clean- 
sing i>urpose8, but for other pur- 
poses it continues to be much used. 



BITUMEN. 



IHs'cld, sticking like gum. 
Bxu'dlng, sweating out from. 
Immen'sei large. 

Bitumen is an inflammable 
mineral, sometimes solid, as^ as- 
phaltmn or asphalt, sometimes 
liquid, as petroleum, and some- 
times in a purer or distilled state, 
called naphtha. Asphaltum is a 
black fusible solid. Petroleimi 
is a viscid oil or fluid, and naphtha 
is a colourless liquid. Pure as- 
phalt is found in large quantities 
on the shores of the Dead Sea, 
but it is found in an impure state 
or mixed with earth, &c., in Bar- 
badoes, where it is dug up and 
burned as coal; and near Auvergne 
and Neufchatel in France. Petro- 
leum is found in Italy exuding 
from the seams of the rocks in 
the lower Morone, near Tesco, 
and flowing into the little rivulets, 
which run into the river AroUo. 
It is also found in Trinidad, 
where there is the pitch-lake, 
three miles in circumference, and 
of unknown depth. It exists in 
great abundance in Burmah, at 
the Irrawaddy, where the soil is 
thoroughly saturated with it, and 
where upwards of 600 pite or 
wells are dug to let it drain into 
them. Large quantities are 
brought from thai country to this. 
put the naphthas, or the thinner 



IVari'eties, kinds. 
Ingre'dients, the substances of 
which anything is made. 

fluids of this mineral, are obtained 
chiefly from America. Immense 
quantities are got in Pennsylvania, 
at the coal-fields of the Alleghany 
mountains, and from the oil-wells 
of Ohio and the 'Western districts 
of Virginia. 

The fluid varieties of bitumen 
are distilled and ^eld petroleum, 
or oil for burning in lamps. It is 
largely used for this purpose. 
The greatest quantity of petro- 
leum comes to this country from 
the United States. Bitumen, or 
asphalt, bums with a dense 
flame and much smoke. It is 
used along with gravel as a pairing 
cement. Bitumen is contained in 
coal as one of its ingredients — the 
other being wood in the state of 
charcoal. 

The mortar with which the 
walls of Babylon, and of the 
Temple of Solomon, were cement- 
ed were, in all likelihood, a pre- 
paration of asphalt. 

Bituminous shales, or beds of 
clay, are now veiy much worked. 
These shales are found among the 
coal measures. Till lately they 
were considered of little or no im- 
porta;noe •,\i\x\. \Jtifevt OaR!»^\!kS»A\saj^ 
led to vx ^<itv\. c\xa.w^'i\SL'OQa&x^^^':i^ 
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COAL. 



Biit'tle, easily broken. 
Lus'tre, clearness or brightness. 
Soils, dirties or makes black. 
. Disclo'ses, shows. 

Coal is an opaque, black min- 
eral, occurring in masses. It is 
brittle, and breaks with a slaty 
fracture. It has the lustre of 
the resins. It is not uniformly 
hard, but varies much in this 
respect, some kinds being soft 
ana others pretty hard, and 
capable of bemg cleft. It is 
combustible, and bums with 
a bright flame and much smoke. 
The residts are very different 
when burned in the open air, and 
in a close vessel. In the latter it 
is much changed. All the inflam- 
mable part goes off in gas, and 
what remains is coke, or charred 
coal. 

The kinds of coal are ;— the 
common y or bituminous coal. This 
soils the Angers, and leaves a 
cinder when half consumed. The 
Cannelf or candle coal, bums 
with a bright flame, does not soil 
the fingers, and takes a fine 
polish, just like black marble. 
The anthracite^ or blind coal, or 
culm. This yields no gas, bums 
with difficulty, has no flame, 
leaves no cinder when half con- 
sumed ; but it bums well in fur- 
naces, with a strong draught of 
ail*, gives great heat, little smoke, 
and it is found in the Welsh 
coal-fields. The best coals are 
freest from earthy substances, 
and they leave no ashes when 
burned. 

Coal is of vegetable origin, but 

it is regarded as a mineral. Many 

of the varieties of coal are fibrous, 

and show the graiD. of the wood 

/rom which they have been 

foiTped. ThQ microscope discloboa 



Lnbrica'ting, making greasy or 

slippery. 
Ascertain'ed, found out. 



vegetable remains, and these 
prove that coal has been formed 
chiefly from fems and fir trees, 
and other vegetable productions ; 
but the fems and the trees are 
not exactly of the same kind as 
the fems and the trees now grow- 
ing. 

The use of coal is to bum in 
houses and factories to ^ve heat 
and flame. It is applied in smelt- 
ing the metals, in maldng glass 
and pottery ware, bricks and 
tiles, gas, coke, tar, pitch, &c. 
It is used in working the steam- 
engine, in producing the various 
chemical substances of commerce, 
in compounding and extracting 
the various substances used in 
medicine, and in the processes of 
distillation and brewing, and 
dyeing. 

From coal tar, naphtha is dis- 
tilled, and from naphtha is ob- 
tained benzole. A solution of 
benzole in nitric acid produces 
oil of ahnonds, or nitro-benzole. 
And nitro-benzole, subjected to 
the action of acetate of lime, pro- 
duces aniline. This, in turn, sub- 
jected to the action of an oxide 
of the several metals, produces 
the beautiful colours called mauve, 
magenta, rosaline, opaque blue, 
and others. 

If coal be distilled at a low 
temperature, the more volatile 
substances contained in it are 
obtained in a liquid state ; and if 
these are purified, paraflBn oil is 
obtained, an oil or grease for 
lubricating machinery, and also 
paTaf&.n. in «k aolld Jwm, -Tihich is 
I 8om>3Lch.eTR^\o'^^iuQ^\!^,Tftsjj8a^^ 
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candles. The best coal for pro- 
ducing paraffin products is the 
eannd coaL 

The coal-fields of Great Britain 
extend to 6,000 square miles— 
4,000 in England, and 2,000 in 
Scotland. There is rather more 
coal in Ireland than in Scotland. 
The beds or seams of coal vary in 
thickness from a few inches to 80 
feet. The existence of coal is 
generally ascertained by boring, 
and it is obtained by sinking one 
or more shafts, 12 or 15 feet in 
diameter. These are lined with 
wood, cast-iron, or bricks, to keep 
out water, and prevent the sides 
from falling in. Some coal is 
found at the surface, but generally 
it is from 100 to 1,800 feet deep. 



The seams of coal are worked 
in rooms or passages varying from 
10 to 15 feet broad, and varying 
in height according to the thick- 
ness of the seam. These rooms 
and passages are extended and 
crossed to such an extent that 
they resemble the streets and 
lanes of a large town. In some 
cases pillars of coal are left to 
support the roof, and in others 
artificial pillars of wood are set 
up for that purpose. In some 
coal fields there are only a few 
seams of coal, but in others there 
are as many as 37 ; and these are 
separated from each other, gene- 
rally by shale, a kind of slaty 
clay, and by grit, a kind of hard 
sandstone. 



SULPHUR. 



Emits', sends out. 
Dischar'ged, sent out. 
Cra'ters, mouths of volcanoes. 

Sulphur is an inflammable min- 
eral, of a yellow colour, and insolu- 
ble in water. It has neither 
taste nor smell when cold, but 
emits odour when warmed. Unit- 
ed to any of the metals it forms 
a sulphuret. Thus we have the 
8ulphure^« of copper, of lead, and 
of zinc; these are called ores of 
these several metals, and they are 
found in most of the countries in 
the world. The sulphuret of iron 
is useless as an ore, but is very 
valuable as a source of sulphur. 
This ore contains more than half 
of its weight of sulphur. Sulphur 
is dischax^ed in the form of a 
vapour from all the active vol- 
canoes in the world, and it be- 
comes solid, or gets condensed, 
among the gravel and ashes which 
are also discharged from the 
craters of the volcanoea. Sulphur 
i9 filso foun4 in spjid beds in 



Conden'sed, made thick. 
Inhaled, breathed into. 
Gombrnes, unites or joins. 

Sicily, and this country is the 
chief source of our supply. The 
sulphur beds of Sicily consist of 
gypsum, limestone, and clay. It 
is found in globidar masses in 
the clay, but often in a uniformly 
or irregularly mixed state, in 
parallel seams, or in crystals in 
the gjrpsum and the limestone. 
Sulphur is separated from lime- 
stone by heat, being burned, as 
wood or coal is, to form charcoal. 
Sulphuret of iron, heated in a 
close vessel, sends off half i'ts 
weight of sulphur in a state of 
vapour, which is collected again 
in another and more distant por- 
tion of the apparatus, where it 
is subjected to a cooling process, 
either in a solid or a liquid state ; 
and what remains in the vessel 
where the sulphuret was heated 
becomes, "wVifen cr^c>^^\'wi "Owi ^&x^ 
what \^ <i«X\ft^"^^^\v^^^s^V ^6» 
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chemical combination or prepara- 
tion of iron, much used in dyeing 
black colours, and in making ink. 
Prepared sulphur is cast in 
moulds into rolls, or small cylin- 
ders. Sulphur melts when heated 
into an orange coloured fluid; 
heated to a higher degree it be- 
comes deep red, and much thicker 
in consistence ; and heated still 
higher, it then becomes thinner. 
And if this last degree of heat be 
applied to it in a close vessel, the 
sulphur will boil away into vapour, 
as water does into steam; and 
this vapour may be condensed by 
cold into a solid, or, with less 
cold, into a fluid state. But 
heated in the air, it bums with a 
blue flame, and emits a poisonous 
gas, which is most disagreeable 
and irritating when inhaled into 
the lungs. Sulphur unites easily 
with the metals. This can be 
seen by any one, by putting silver 
coins and some sulphur into his 
l)ocket, when the silver will be- 
come black like a bad or leaden 
shilling. It can also be felt by 
eating an egg with a silver spoon, 
when the yolk of the egg, which 
contains sulphur, will unite with 



the silver of the spoon, and give 
rise to the disagreeable taste of 
the sulphuret formed on the 
spoon. Sulphur unites with iron 
at a white fieatf and forms the sul- 
phuret in Ajluid state. 

Sulphur is used in making soda 
from common salt. The fumes of 
sidphur are used in the process of 
bleaching silkj isinglass, straw- 
plait, bonnets, walnuts, &c. Sul- 
phur is used in dyeing, and in 
making leather. Owing to its 
great inflammability, it is em- 
ployed in making gunpowder, and 
lucifer and Congreve matches. 
Sulphur is also used in a liquid 
state, in taking casts of coins and 
medals, and other like objects. 
Flowers of sidphur, which is the 
product obtained by condensing 
distilled sulphur to a solid form, 
is used as a medicine, and in the 
preparation of vermilion, &c 
SulphuHc acidt or oil of vitriol, 
is obtained by burning sulphur 
and some other substances which 
aid its combustion in furnaces 
made specially for that purpose. 
The sulphurous vapour combines 
with the oxygen of the air, and 
forms the acid or oil. 



PLUMBAGO. 



Adhe'res, sticks to. 
Exhanst'ed, worked out, 
Infe'rior, chea^). 
Fric'tiODi rubbing. 

Plumbago, or black lead, is a 
dark, leaden coloured minend, of 
a dull, metallic appearance. It 
is smooth, and adheres to, and 
stains, an^hing it touches. It is 
insoluble in water, and infusible, 
but it bums slowly when sub- 
jected to a strong heat and a 
current of air. Plumbago is 
/bund in Ceylon, the East Indies, 
largely in the United Stsitea, and 



Snb'stitnte, something in place of 

another. 
Cru'cible, melting-pot. 
Propor'tioni quantity. 

in Cumberland in England, where 
great quantities of it have been 
obtained, but the mine is now 
nearly exhausted. The Cumber- 
land vein was about nine feet 
thick, and found between two 
beds of slate. Plumbago is com- 
posed of carbon and iron— 9 of 
the former and 1 of the latter. 
It is "uaed m Twa^jLvoi^^i^u^'^^Vii 
being cu\i -vitti ^^ «t«*?^^ SsvVi 
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slender, square columns, which 
are fitted into grooves cut in 
cedar wood. Inferior pencils are 
made of a mixture of plumbago 
and clay, or some other substances 
to cheapen them. Blaoklead is 
used abo in poUshing stoves, 
grates, fenders, ranges, and other 
cast-iron furnishings. In a state 



of fine powder, it is used as a sub- 
stitute for oil or grease, to reduce 
the friction of rubbing surfaces, 
as axles, slides, screws, and other 
things. The cioicibles of gold 
and silver smiths are made of 
Stourbridge clay, and a small pro- 
portion of plumbago. This metal 
IS a conductor of electricity. 



SALT. 



Sapport'ed, kept from falling. 
Immen'se, very large. 
Inflam'mahle, able to be set on 

fire. 
Ignite'i set fire to. 

Salt is a compound consisting 
of chlorine and sodium^ 36 of the 
one and 24 of the other. It is found 
abundantly in most countries. 
It exists in small quantities in 
most of the waters in the world, 
and also in all soils. It tends to 
prevent decomposition of animal 
and vegetable substances. It 
preserves the ocean in a state fit 
for animal life, and it also forms 
a i>art of the nourishment of 
animals. The salt of the sea, if 
solidified, would form a bed 100 
feet deep for every mile of its 
surface. Besides the sea, salt is 
obtained from springs, and in a 
solid state from rocks. There 
are two strata of rock salt ii^ 
Cheshire, each 50 feet thick, fill- 
ing a channel which once joined 
the Severn to the Mersey. The 
two strata are 31 feet and a 
half asunder. The rock is very 
hard, has to be blasted with 
powder, and is mined to a depth 
of 300 feet, the roof of which is 
20 feet high, and supported by 
pillars of salt. There is a bed 
of solid salt at Northwich yield- 
ing 90,000 tons per annum. 
Salt is found at Belfast, and an 
(tnwense bed of rock salt has 



Accu'mnlated, brought into heaps. 
Essen'tial erementi necessary ar- 
ticle. 
Ben'eflcial, of much use. 
Effec'tivej that does not fail. 

lately been discovered at Middles- 
borough in Yorkshire. Salt is ob- 
tained in Galicia, Hungary, 
France, and Salzburg. There is 
a salt mountain at Cardova, or 
Cordova, in Spain, 300 feet high ; 
and several are even still higher. 
There is a mountain in the Tyi'ol 
having a mine wrought in hoii- 
zontal galleries, and salt mines 
exist in Peru 10,000 feet above 
the sea. A salt mine near Cracow 
extends a mile and a quarter in 
length, a quarter in breadth, and 
it has a depth of 750 feet. The 
whole mines here extend along in 
the form of large caverns several 
miles in length, supported by pil- 
lars of salt, and they have been 
wrought for twelve or thirteen 
hundred years. And there are 
extensive salt beds at Lake Inder, 
in Asiatic Bussia. Salt beds 
overlie each other like coal, but 
lie in much thicker beds. 

There are also many salt 
springs. Those at Droitwich, 
Worcestershire, contain 22 ]^er 
cent of salt. Those of Cheshire 
as much. Those at Limeburg 
yield 25 pet c^nt^ ot wikSk-issvssSfe. 
of tYieiT 'we\^\., wci^ ^«tA VssSia. 
75,000 ^aXVoTv&^«K<i.N5.-^. ^^C^^x^^^*^ 
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8aU springs in China, near Thibet ; 
and what is both strange and 
very convenient for the Chinese, 
is, that quite near them are found 
springs of inflammable gas, with 
which they evaporate the water 
of the salt springs, and obtain the 
salt. They dig wells, ignite the 
gas, put kettles full of the salt 
brine over the gas flres, and so 
procure the salt. As many as 300 
Kettles are heated at one gas fire. 
Salt or sea-water is evaporated 
either by being boiled, or by the 
heat of the sun. Rock salt is 
, purified by dissolving it, removing 
its impurities, and then evaporat- 
ing the water. Water is a good 
solvent for salt. Five of the 
former dissolve two of the latter. 
Salt is accumulated by tides, or 
is the residt of the evaporation of 
salt lakes. Salt is an essential 



element of the health and life of 
man. Digestion could not be 
carried on without it. It is also 
beneficial to domestic cattle, and 
many wild animals go great dis- 
tances to obtain it in the pastur- 
age of the sea-coast, at brine 
springs, or from the sea. It is 
used to cure or preserve fish and 
flesh meat, and to season most 
kinds of food. It is used as 
manure for some soils, and also 
to glaze coarse kinds of pottery- 
ware. It is used in chemical fac- 
tories, and in alkali works for 
making washing soda. It is used 
as an effective emetic in cases of 
vegetable poisoning,— such as eat- 
ing poisonous berries or roots, 
the dose being one or two large 
tablespoonfuls in a tumbler of 
water. It should be taken at 
once. 



SODA. 



Be'cent, not long ago. 



I 



Soda is one of the fixed alkalies. 
Soda is a mineral alkali, potash 
being a vegetable one. The only 
other fixed alkali is litkia^ but it 
is of recent discovery. There is 
but one volatile alkali, and that 
is ammonia, or hartshorn. A 
great deal of soda is found in 
many minerals, particularly in 
rock salt, and it is called, on that 
account, the mineral, or fossil al- 
kali. But it can be obtained 
from vegetable substances as well, 
and for long its chief source was 
kelp, the auies of burnt sea- weed. 
So(ut is now prepared chemically 
from sea-salt, by adding oil of 
vitriol to it, and heating the com- 
pound with small coals and lime- 
stone. The soda is afterwards 
disBolved in water, and then crys- 
talized. Soda exiata in itsordi- 
^rjr$tate in large crystals, whiclj 



Caus'tic, burning. 



are transparent and colourless, 
and contam more than half their 
weight of water. In dry air, the 
water evaporates, and the soda is 
left in a state of powder, and 
quite opaque. If the crystals are 
heated, the water contained in 
them will dissolve the crystals, 
and reduce the soda to a liquid 
'state. More heat will evaporate 
the water, and leave the soda in 
the state of a dry, uncrjrstallized 
powder. Soda is soluble in water. 
It has an impleasant, alkaline 
taste. It is a powerful solvent, 
causing the solution in water of 
dirt and grease. Quicklime in- 
creases this power by increasing 
its caustic quality. Chemically, 
soda is used in making both soap 
and glass. It is also used medi- 
cinally, Wt otkV^f \Tv ^Tc^Vxcd.^<:^iaL 
with. c«,x\>ow «>.^1^ 
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GOLD. 

Malleable, can be hammwcd with- Tena'cious, can support weight 

without breaking. 

Amargam, mixture of mercury 
with another metal. 

Partic'ularly, chiefly. 



out breaking. 
Dnc'tile, can be drawn out without 

brea]an^. 
Alloys'i mixtures of metals. 

Gold is a metal of a brilliant, 
jrellow colour, and the only metal 
having that colour. It is very 
heavy, platinum alone exceeding 
it in weight, whilst it exceeds 
water by upwards of nineteen 
times its weight. It is very 
malleable when pure, for a single 
grain of it has oeen beaten out 
so as to cover sixty square inches, 
or 1,500 times thinner than ordi- 
nary writing paper ; that is, 1,500 
leaves of gold would be required 
to make a sheet equal in thickness 
to one of such paper ; and a silver 
•wire gilt with gold has been 
drawn out so as to reduce the 
gilding of the wire to the twelfth 
part of the thickness of the gold 
leaf so beaten out ; but even this 
thinness has been surpassed in 
the gilding of earthenware, by 
means of a solution of gold. And 
to show its ductility f as well as 
its malleability, a single ounce of 
gold has been drawn out to the 
extent of 1,300 miles ; but if the 
gold be alloyed with zinc this 
property will be destroyed. Gold 
is sdso very tenacious, tor a wird, 
one-tenth part of an inch thick, 
made of it, will, without break- 
ing, bear a weight of 600 lbs. : 
but an alloy of lead or tin will 
also destroy this property of 
gold. Gold unites easily with 
aU the metals, and thereby its 
colour can be changed at plea- 
sure, as for instance, to green, 
with 30 parts of silver, and to 
red, with 30 parts of copper. 
Gold does not rust or become tar- 
xushed, even in moist air, and 



acids fail to act upon it ; but a 
mixture of two acids (muriatic 
and nitric), called aqua regia, 
(royal water), is effective in dis- 
solving it. Gold is a soft metal, 
and aUoys are necessary to hard- 
en it. 

Gold is used largely for personal 
ornaments, as bracelets, rings, 
lockets, brooches, watches, and 
many other articles of jewellery; 
in making plate for the table, and 
in making coins as a medium of 
exchange. English coins are 
made of standard gold, which 
contains 22 carats, or parts, of 
gold, and 2 of alloy. This is 
valued at £3, 17s. lOid. per 
ounce; but pure, or fine gold, 
without alloy, is valued at 
£4, 5s. 6d. per ounce Troy. Gold 
is also used to gild large articles, 
such as picture frames, the backs 
and edges of books, &c. ; and also 
metal articles, by fixing upon 
them an electrical deposit of gold 
in a bath composed of a solution 
of that metal This is called 
electro-gilding. 

Gold is obtained nearly pure in 
the form of dust among the sands 
of some rivers ; it is obtained in 
large and small pieces of the solid 
metal, called nuggets, some of 
them weighing many pounds. 
The largest nugget, called the 
Sarah Sand, weighed 233 pounds, 
and was valued at £16,000. Gold 
is often found mixed in hard, 
flinty rocks, called quartz. It is 
found in the Uralian mountains, 
CaMoTiAAi, K\3i<&\.-ni2^^ — ^jarfokss^- 
\ laxly «.\i "Bwi'OBXxn^k «aaw \«a»asiw 
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(the large unggetj " Sarah Sand," 
heing got there), in North Colum- 
bia, on the Fraser Kiver, in 
New Zealand, and in small quan- 
tities in "Wales and Scotland. 
£15,000,000 of gold has been 
brought annually to the custom 
houses of this country for several 
years back, and in addition to this 
whatever may have reached the 
country through private sources. 
When gold is found in the 
sands of rivers, the sands are 
washed to separate the gold ; 
when found in a solid mass, it is 
picked otU from the quartz rock ; 
and when found mixed in 
the rock, the o'ock is crushed by 
machinery, quicksilver is added to 
the crushed rock, and it unites 
with the gold, and thus separates 
it from the rock : then the mer- 
cury is afterwards evaporated by 



heat, and the gold thus separated 
from the amalgam is left alone in 
the crucible or melting pot. The 
mercury does not unite with any 
of the rocky matter, otherwise 
the gold could not be obtained by 
its means. In Mexico, a different 
process from that of evaporation 
IS adopted to remove the amal- 
gam. The Mexicans put the 
imited metals, gold and mercury, 
into skin bags, and press the 
mercury out through the pores 
of the skin by strong pressure. 
After the gola is freed from the 
amalgam in either of these two 
ways, it is put into crucibles and 
refined ; that is, it is further sepa- 
rated from silver or other metals 
with which it may be combined in 
small quantities.^ These metals 
are, however, joined with it in 
small quantities. 



SILVER. 



Alloy', mixture of one metal with 

another. 
Li^'tre, brightness. 
Impressions, marks. 

Silver is a metal of a pure white 
colour, brilliant when polished, 
and about ten times heavier than 
water. It has neither taste nor 
smell, nor is it acted on by either 
water or pure air, or the vegetable 
acids. If exposed to the action 
of sulphur, it becomes black, as 
when an egg is eaten with a silver 
spoon, the yolk containing and 
being coloured by sulphur. De- 
cayed animal matter and coal gas 
also blacken it. Silver is fusibh, 
but, like gold, is subject to no 
further change by heat. It ranks 
next to gold as a TnaMedble metal, 
for it can be beaten out to a leaf 
o^ ni^innr^^ P*rt of an inch in 
tbickness. It ia also very ductUty 
for it can b$ drawn out as fine as 



Retort', a vessel for heating sub- 
stances. 

Photog'raphy, art of making pic- 
tures by sunlight. 

a human hair, a single grain ex- 
tending to 500 feet. Pure silver 
is soft, and it may, but not easily, 
be cut with a kmfe. It requires 
an alloy to harden it. The usual 
aUoy is copper, and the quantity 
is one part of copper to eleven 
parts of silver for coins, and other 
articles. But this alloy does not 
change its colour or even its lustre. 
Silver is found sometimes as an 
alloy, as a sulphuret, as an oxide, 
and as a salt. It is found in 
Saxony, Norway, Hungary, Spain, 
and America. It is found com- 
bined with lead in several of the 
mines of Great Britain, in the 
proportion of twelve ounces to a 
ton ; and a\&o qa «.ti qx^ coxc&AsAd. 
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Silver is separated from the 
other substances mixed with it 
by means of mercury. The ores 
are crushed, then mixed with 
mercury, which takes up the 
silver, and leaves the impurities, 
which are afterwards washed 
away. Then the amalgam is 
heated to drive off the mercury 
in vapour which is again con- 
densed and collected for future 
uae, leaving the pure silver behind 
in the melting pot. In Mexico 
the ores are crushed, then ground 
finely in a mill, whilst a mixture 
of salt and quicksilver is made 
with the powdered ores to form 
an amalgam. When the amalgam 
is completed, the mixture is 
washed to free it from earthy 
particles. After this the amal- 
gam is filtered for two hours, and 
then moulded into bricks. These 
are placed in a retort and gently 
heated, when the mercury passes 
off in vapour and the silver is left 
alone in the retort. It is then 
melted in a furnace and run into 



moulds to form bars or ingots. 
Silver is used to make plate for 
the table, such as covers for dishes, 
candelabra, cruet-stands, tea 
services, spoons, forks, fruit and 
fish knives, &c. Being easily 
roUed into sheets and cut into 
any shape, it is very suitable, and 
has been used, for making coins, 
which receive and retain for a 
long time the im]pressions stamped 
upon them. It is used in plating 
other metals, or coating them 
with a covering of it. This is 
sometimes done by soldering thin 
sheets of silver to thicker sheets 
of copper, and rolling them out to 
any thinness required, as the two 
metals become proportionally thin 
without separating. United with 
nitric acid it is used by surgeons 
as a caustic, called lunar caustic, 
and this compound dissolved is 
used as marking ink, which very 
soon becomes dark by being ex- 
posed to the action of light. It is 
also used in the process of photo- 
graphy. - 



COPPEB. 



Sono'rons, loud-sounding when 

struck. 
Sheathing, covering. 

Copper is ft metal of reddish 
.colour, brilliant when polished, 
and it has a disagreeable taste and 
smell when rubbed or slightly 
heated. It is very maMtabUf being 
easily worked by the hammer, and 
fit to be beaten out into thin 
leaves. It is very ductile, for it 
can be drawn out into fine wires ; 
but gold, silver, and iron surpass 
it in this respect. It is also very 
tenacious^ for a wire made of it, 
one-tenth of an inch in diameter, 
will, without breaking, support a 
weight of 175 lbs. Copper is very 
jlexUfle, and, in this respect, it far 



Li'able, subject to. 
Mag'azines, store-houses. 
Protect', guard. 

surpasses iron, but it is no^ elastic 
in its natural state, but when 
hammered it becomes not only 
very elastic, but also sonorous, for 
then when struck it is one of the 
most loud-sounding of the metals. 
Copper melts at a red or white 
heat, and when in a fused state it 
is easily alloyed with other 
metals. 

Copper is sometimes found pure 
or native in Siberia, in Sweden, 
and in the United States of 
America, but it is generaUy f oim-cL 
in the sVaAa oi wa. we ^aiJ^^^ 
i copper pv'**^^> ^"^aOa. \a t»»^^ ^s^ 
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of sulphur, copper, and iron in 
nearly ec^ual parts. There are 
several kinds of copper pyrites, 
the most common of whicn being 
the yellow copper ore found in 
Cornwall, Devon, Anglesea, North 
"Wales, Westmoreland, Cumber- 
land, Lancashire, and the Isle of 
Man. The black sulphide and the 
red oxide are two of the most 
valuable copper ores found in 
England. Next to our own mines, 
the most valuable are those of 
Cuba and Chili, but a very valu- 
able ore has been found in the 
Burra Burra mines of Australia. 
It contains no sulphur, and it has 
a greenish or bluish appearance. 

Copper is separated from the 
other metals and substances in 
contact or union with it, by heat- 
ing it to redness, or roasting it in 
an open furnace, to drive off the 
sulphur in fumes. After this, the 
ore is melted to separate it from 
other impurities, which are 
skimmed off from the surface of 
the molten copper, and this is 
repeated several times ; but the 
Australian ore requires to be only 
once melted with coke, to yield 
the pure metal. Much of the 
Australian ore is melted in 
Wales. 

Copper is used in making 
boilers, kettles, and scuttles, in 
sheathing the bottoms of ships to 
protect them from marine animals 
which adhere to them, the 
poisonous nature of the rust or 
oxide of copper preventing either 



plants or animals from attaching 
themselves to it. Copper is usea 
in making coins, being easily cut 
or punched and stamped for that 
purpose by pressure. It is also 
used in making plates or rollers 
for engraving patterns and pictures 
on. It is used, drawn out in wire, 
for bell-pulls, being less liable to 
rust than iron is, and being soft 
and tenacious, and not liable to 
break easily. It is used also for 
telegraphic messages, being a good 
conductor of electricity. It is 
used instead of iron in powder 
mUls and powder magazines, be- 
cause it does not readily strike 
fire with grit or flint, being there- 
by less liable to cause an explosion 
of the gunpowder. Copper is 
employed in making several 
colours used by artists and 
painters. It is alloyed with zinc 
for brass, with tin for pewter 
and bronze, with nickel and zino 
for German silver, and with tin 
and lead for solder. One part of 
copper, and eleven of gold, is the 
alloy for the standard gold of our 
gold coins. And it is used as an 
alloy to harden articles of plate. 
The alloy called hrome, which 
consists of nine parts copper and 
one part tin, is very hard ; and, 
before iron was known and used, 
bronze was employed to make 
cutting instruments and warlike 
weapons. It is thought to have 
been the "brass" of Scriptural 
times and history. Modern brass 
is a mixture of copper and zino. 



IRON. 



Ezpan'ds, becomes larger. 
Vari'eties, kinds. 
Unsait'ahlei not fitted. 

Iron ia a fibrous metal, of a pey- 

isb, white, or black colour, brittle, 

fusible, and, like water, expandi 



Pure or native, not mixed with 

other substances. 
Impell'ed, driven or forced. 

on passing from the fluid to the 
solid «tate. l\i «n&\A YdtlL*^ three 
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and sieeL There are three 
varieties of cast-iron, the white, 
the ^ey, and the black. White 
cast-iron is very hard, brittle, 
and unsuitable for many purposes. 
Grey cast-iron is much finer 
grained, harder, ^ and stronger 
than either the white or the black, 
and is generally used, especially 
for castings requiring strength. 
Black cast-iron is cross-grained 
and soft. Cast-iron is a combina- 
tion of iron and carbon — not the 
pure metal. The tenacity of cast- 
iron is not great ; it is too brittle 
to be very tenacious, but it is 
capable of resisting pressure to a 
very great extent. A square 
inch of Staffordshire iron will 
bear across the fibre without 
breaking a pressure of upwards 
of twenty tons. 

Iron is seldom or never found 
in a pure or native state, yet it is 
the most generally diffused of all 
the metals. ^ It is found in a state 
of combination with many other 
bodies, and in this state, it is 
called ore; but the most common, 
as well as the most profitable, is 
the clay ore. This ore is found in 
large quantities in Staffordshire, 
Shropshire, Derbyshire, Wales, 
and the south of Scotland ; in 
Sweden, and the United States of 
America. About a third part of 
the whole iron made in this 
country is produced by each of 
the three divisions, Wales, Eng- 
land, and Scotland. Recently a 
very valuable ore has been found 
in the shape of fine black sand on 
the beach of Taranaki Bay, New 
Zealand. It is found very suit- 
able for making steel. In making 
or preparing iron, the ore is 
roasted to ^ve off the sulphur 
contained in it. It is sometimes 
roasted in kilns, but more fre- 
quently in the open air, where 
alternate layers of ih« ore and 



coal are piled up into a large heap 
and burned. When the ore has 
been roasted, it is put into a large 
conical shaped furnace about 60 
feet high, along with an equal 
quantity or weight of coal or coke, 
and some limestone in proportion 
to the metallic value of the ore, 
and there subjected to continual 
blasts of hot or cold air impelled 
through the mass by immense 
steam power. Coal is used for 
common iron, but for iron of a 
superior quality, charcoal is used 
instead of coal or coke. The oxy- 
gen in the blast-air combines 
with the coke or charcoal, and 
the lime combines with the clay 
or earthy matter, leaving the 
metal free and in a melted state, 
and, being in this state heavier 
than the earthy materials lately 
in combination with it, the metal 
runs down to, or subsides at, the 
bottom of the furnace, the eaxthy 
materials float on the top of the 
molten metal in the form of slag, 
and when run off and cooled, 
have a glossy conglomerate ap- 
pearance. The iron is run off 
morning and evening, through a 
hole at the bottom of the furnace 
into grooves made in sand on the 
ground in front of the furnace, 
where it is allowed to cool. The 
bars are about a cwt. each, and 
are called "pigs.** This hole is 
always plugged up with wet sand 
or fire-clay when the iron is being 
made, and the sand is punched 
out when the iron is to be run off. 
The pig'iron is not pure iron, but 
a compound of iron and carbon. 
The iron in this state is now said 
to be made, and is ready for the. 
founder, the puddler, or the maker 
of steel. Iron was smelted in Bri- 
tain in the time of the Romans. 
In the reign of Edward III it was so 

pota Mid ^waa w^^m^i <il\asi Vs^<S». 
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WBOUOHT.IBON. 



Conyerf , change. 
Inten'sej very strong. 
Suffi'cei to be enough. 

Wronght-Iron. — In order to 
convert *'pig'' into malleable 
iron, it must be freed from 
much, or nearly all of its 
carbon, just as the oi*e was first 
freed from its sulphur in roasting, 
and from its earthy companions 
in the process of melting. This 
is done by melting it in^ fining 
furnaces, by means of intense 
flame and strong air blasts. 
About two hours suffice to free it 
from most of its carbon, which is 
thus burned away, and the melted 
metal is run from the furnace 
into moulds, from which it is 
emptied into troughs of water, 
which cools and hardens it, and 
makes it become very brittle. 
The iron is not yet quite freed 
from carbon. To remove what 
yet remains combined with it, the 
moulded pieces are broken up 
into portions of about 4 cwt. 
each, and placed in the puddling 
furnace, where they are subjected 
to the action of an intense flame, 
which is made to pass over and 
around the pieces. This melts 
the iron agam, and a workman, 
called a puddler, stirs it up in the 



Grad'ually, by degrees. 
Bedn'ce, make less. 
Dimen'sionSi measurements. 

furnace, so as to let the flame act 
on every portion of the iron, and 
bum the carbon out of it. When 
the iron is thus pretty well freed 
from carbon, it becomes thick, is 
taken out of the furnace, and 
beaten with hea^ steam ham- 
mers ; after which, but still at 
a red heat, it is rolled between 
rollers, the spaces betwe.en which 
gradually become less, and thus 
redr.ce the dimensions of the 
mass of iron, until it becomes a 
long bar. 

The bars thus made are cut 
into smaller bars by steam 
wrought shears, and piled up 
upon each other, heated flHgain, 
and again rolled as before, ^ese 
bars cut into the length required, 
are now fit for the smith, and 
are tough and maUedble, Instead 
of being cut thus finally into bars, 
the pile or mass of heated bars 
is often rolled out into broad 
sheets suitable for boilers, ndls, 
the tires of wheels; &c., ana these 
are often forged into large masses 
for shafts, and the lar^e beams 
required for steam engines and 
other machinery. 



STEEL. 



Heth'odSi plans. 
Grn'oiblOi neating or melting- 
pot. 

black sand of Taranald Bay, is 
said to make good tough steel, 
and of the finest quality. The 
processes pursued in making steel 
from pig-irdh, and from wrought- 
\ ixou «xe "veTy - d-VBLetx^xLt, In the 
ifest/ but iron maSe from the \ former case >i\ve vcw. tc^q^^^ \» 



Selec'ted, chosen. 
Homoge'neoas, all of the same 
kind. 

Steel is made sometimes direct- 
ly from pig-iron, and sometimes 
from wrought-iron. In either 
case the best iron is selected. 
Inm from DMnnemoTSk, in Sweden, 
js preferred, as being by far the 
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be oxidized, thai is, combined 
with oxygen, and decarbonised, 
that is, deprived of the carbon it 
received from the coal or coke 
used in the process whilst it was 
being made in the furnace. To 
do these two things, the iron is 
heated till it is red hot, and then 
it is subjected to the action of the 
air ; or, when at the point of 
melting, a blast of air is directed 
upon it. The use of a blast of 
air is the Bessemer process. By 
either of these processes the car- 
bon is taken up oy the oxygen of 
the air or blast, and carried off 
from the iron. In the latter case, 
the wrought-iron requires to be 
carbonized ; that is, requires car- 
bon to be added to it, as it was 
totally deprived of carbon in the 
processes of making it malleable. 
This is done by adding to the 
iron when at the fusing or melt- 



ing point, either a quantity of 
solid carbon, or a quantity of 
gaseous carbon. This process has 
been called cementation. It is 
literally a process of stewing 
iron with carbon, as is done in 
making Damascus steel. To make 
it, a quantity of iron, and about 
the tenth part of that quantity 
of charcoal or dried wood, are 
placed in a crucible, and sub- 
jected to the required heat. 
Steel producd by either of these 
methods, and from either of these 
two states of iron, is not homo- 
geneous, but crystalline, and to 
change it from the latter to the 
former, a process of fusion, or of 
forging, welding, or rolling it, is 
required. Produced by the first 
method of fusion, or melting, it 
is called ''cast-steel,'* but by 
forging, welding, or rolling, it is 
called *' shear-Steel." 



CAST-IRON. 
Surpass', to excel or be better. | Mar'iner, sailor. 



Cast-iron.— Pi«7-tVon is used for 
rc-melting in foundries, to be cast 
into all kinds of machinery and 
ironmongery, into water-pipes, 
gas-pipes, pillars or columns, 
beams, and girders for the walls 
and floors of houses. Nothing 
can surpass cast-iron in resisting 
any amount of downward pres* 
sure, as it does in the walls and 
flooi*s of buildings, but the lower 
requires to be the stronger side. 

WiHmght-ii'on is used in making 
the chains, rods, girders, aod 
riveted sheets of both suspension 
and railway bridges . but, unlike 
cast-iron, the upper requires to 
be the stronger side, to resist 
compresssion. Boiled into sheets, 
and wrought into rivets, it is used 
for steam boilers ; and in thicker 
masses it is med for neaii^ «U1 



the parts of steam engines. It is 
used in making chain cables and 
anchors for ships, shoes and nails 
for the feet of horses, locks and 
keys for the doors and gates of 
houses, for boxes, and many other 
things, and all the varied articles 
of the smithy. It is also used as 
the stock metal of white iron, 
employed so largely by the tin- 
smith. This is made by dipping 
thin sheets of wrought-iron into 
a bath of melted tin, which keeps 
the iron from rusting. Cast-steel 
is used for railway carriage 
wheels, axles, guns, and bells, 
but shear-steel is used for springs, 
and all kinds of cutlery. Steel, 
either cast or sJiear, is used for 
workmen's tooV& ^sH «!^\qxi<^> ^b^ 
of aU twAe%, Iw «:^VffA!^ ^V 



68 



LESSONS ON COMMON THINGS. 



people. Made elcutic by temper- 
ing it in a peculiar manner, it 
is used as springs for carriages, 
for clocks, for bells, for locks, 
and other purposes, such as 
sw<irds, &c. ; and made brittle^ 
also by tempering it in a peculiar 
manner, it is used for making 
razors and pen-knives, saws, &c. 
Made sufficiently magnetic, it is 
used in the mariner's compass, 
pointing to the poles, and direct- 
ing the mariner in crossing the 
boundless ocean. 

Iron is used medicinally in 
various forms and preparations : 
as a tinctwre, of muriate of iron, 
lometimes called ** steel drops ''; 



as a etM^onatt and mlpKaU (both 
salts of iron, the one being made 
up of carbonic acid and iron, and 
the other of sulphuric acid and 
iron). Iron is a necessary ingre- 
dient of the red blood of all 
animals, and its effect on man is 
to give tone to the muscles, and 
strength to the whole body. 
Iron is used in nature's labora- 
tory as a dye-stuff or dyeing 
material in colouring gravel, sand, 
and clay ; and it is used in the 
laboratory of man also for the 
purpose of dyeing colours, par- 
ticularly black, and in the making 
of bltick ink for writing. For this 
purpose the sulphate is used. 



SOAP. 



Coml)ination, mixture. 
Procn'red, got. 



Soap is a combination of oil, 
fat, or tallow, and soda quickened 
by being boiled in newly burned 
lime to make it more caustic. Soda 
thus boiled with lime is called ley, 
or lye, and is used by all soap- 
boilers. Soda is a mineral alkali, 
and is procured from the ashes of 
wood, dried plants, or barilla. 
Kelp was formerly used. Hard 
soap is composed of tallow or oil, 
and .soap boilers' ley. Common 



Compo'sed, made up of. 
Peculiar, singular, odd. 

soda is not caustic enough to be 
used by itself along wiw oil or 
tallow, hence the addition of lime 
to increase its caustic quality. 
In England whale oil and tallow 
are used with soap boilers' ley, 
and some resin to colour the soap 
vellow. The peculiar smell and 
bitter taste of soap are caused by 
the resin, which also makes the 
soap more soluble than it would 
be without the addition. 



MOTTLED SOAPi ftc. 



Fre'qttently, often. 
Uni'tes, joins with. 
Vis'cid, sticky. 



Mottled Soap.—A quantity of 
melted tallow and kitchen grease 
is put into an iron vessel which 
is neated by fire or steam, and 
a quantity of ley is also pr»ured 
in. This compound is boiled for 
some time, during which process 
it Is frequently atirred. During 



Vir'tue, strength or q|iality. 

Unc'tuouSy greasy. 

Neu'tralize, destroy the power of. 

the course of this operation, the 
t^ow unites with the soda in 
the ley, and forms a liquid of a 
viscid quality. A strong solution 
of salt is added, and this sepa- 
rates the water from the ley, 
wlLen t\iQ 'Vd.^et \a cAxtled off 
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is then added, 'when the mixture 
is again boiled, and salt after- 
wards added a second time, and 
the water thus separated is again 
pumped away : and so on, these 
processes being repeated until 
the whole quantity of tallow or 
grease is taken up by the soda, 
and thus the whole quantity of 
the mixture is made into soap. 
Then a small (quantity of a solu- 
tion of iron is sprinkled upon 
the surface of the soap liquid. 
The iron thus sprinklea sinks to 
the bottom of the liauid, and 
colours, or mottles the soap, 
giving it a marble streak as it 
passes downwards. The soap is 
then lifted out of the boiler into 
large pans to cooL When quite 
cold it becomes solid, and is 
then cut into bars by means of 
wires. 

Card, or white soap, is made 
with pure white tallow, and ley. 
No grease is used, or other impure 
tallow or oil. 

Windsor soap is simply pure 
soap scented, and cut into small 
cakes. 

Soft soap is made with pearl- 
ash or potash ; and whale-oil, or 
sometimes seal-oil, is used along 
with the tallow. 

Soap is soluble in water, the 
solution being semi-transparent, 
and it renders dirt or grease 
soluble also; hence its virtue as 
a washing material. Soap when 
moist has the quality of being 
unctuous. As already stated, 
soap causes grease or dirt to 
dissolve in water, being itself 
soluble, and without corroding 
or destrojring cloth or any sub- 
stance with which it comes in con- 
tact. The alkali,soda,made caustic 
as above, would, without being 
united to the tallow or oil, 
cleanse more quickly and power- 
fuJIjr, but it would do so to the 



injury, or even destruction of the 
cloth or other material to which 
it mi^ht be applied, just as 
bleaching and washing powders 
do. Soap was formerly mud& 
made from kelpt or the ashes of 
sea-weeds dried and burned in 
pits, and of oil or tallow ; but kelp 
for this purpose has been super- 
seded by the ashes of barilla, 
several marine plants growing 
on the eastern shores of Spain. 

The best soap is made of olive 
oil and soda, in the southern 
countries of Europe. 

Hardness in water is caused by 
sulphate of lime being in it ; ana 
soap being made of oil and soda, 
the sulphuric-acid, or oil of vit- 
riol, in the water unites with the 
soda in the soap when a piece of 
soap has been dissolved by rub- 
bing it in the water, then the oil 
of the soap and the lime of the 
water form cloudy flakes which 
may be seen floating in the water. 
Hence soap is a test of the sul- 
phate of lime being in water. 
Boiling does not soften water in 
which there is sulphate of lime. 
Muriatic-acid in sea-water pro- 
duces cloudy flakes in the same 
way. If the hardness of water 
arises from the presence of car- 
bonate of lime or chalky the water 
may be softened by boiling. Boil- 
ing causes the carbonic-acid in the 
lime to unite with the oxjrgen of 
the air, both being put into ac- 
tion and set free by the applica- 
tion of the heat necessary to boil 
the water; when they ascend 
into the air, and the neutralized 
lime falls by precipitation to the 
bottom of the vessel in which it 
has been boiled. 

Ashes of wood, or barilla, and 
Dantzic ashes, or pearl ashes, 
will neutralize siilphate of lime 
in woieT. Kxk-^ oTvft ell \5iss»ftk^"^ 
unite mt\i. ^i^ie «s3\'^Ni»&-^^^ ^^ 
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the lime in the water, and sepa- 
rate the acid from the lime, 
which then falls down to the 
bottom, or- subsides. 



A solution of the suh-earhonate 
of potash is in a large number of 
instances used by chemists to 
evaporate lime from water. 



PENS. 



Iminer'sion, dipping or plunging. 
Pon'ohed, bored. 

Pens. — Steel-pens are made 
chiefly at Birmingham and Shef- 
field. They are made of the best 
cast-steel, chiefly by tlie hands of 
women and the aid of machinery ; 
but the tools required are made 
by men. 

The steel in a soft state is 
rolled into strii)es of the neces- 
sary breadth and thinness. They 
are then cleaned by immersion in 
a bath of a weak solution of sul- 
phuric-acid, and put into a i)ress 
and cut into pieces of the size of 
the pens to be made. The centre 
hole is then punched, and the 
name of the maker impressed on 
them. The next thing is to 
curve the nib, if a nib only is to 
be made, or to curve the cylinder 
if a barrel-pen is to be made. 



I Impres'sed, stamped. 
I Revol've, turn round. 

The nibs or the cylinders are 
then hardened by first heating 
them and then dipping them 
quickly in cold oil. After this 
tney undergo a process of tem- 
pering to make them elastic; and, 
when this has been done, they 
are put into barrels confining 
fine sand, or other substance 
suitable for polishing, and tiie 
barrels are made to revolve, when 
the friction thus caused gives 
them a good polish. "WTien taken 
from the pohshing barrel the nibs 
arc ground to a fine point on a 
stone or wheel with emery. The 
next thing is to cut the slit by 
means of a fine-edged chisel in a 
screw-press, and after this has 
been done they ajre coloured, and 
then varnished. 



QUILLS. 



Univers'ally, by every one. 
Saperse'ded, come in place of. 

Quills.— Quills are also used as 
pens for writing. They were 
imiversally used before the in- 
vention of steel-pens ; but now 
steel-pens have nearly superseded 
them. They are got from the 
wings of geese, large flocks of 
which are kept in the fens of 
England, and also from swans. 
Quills are plucked from the wings 
of the geese, and then sorted ; the 
laz^ger ones, and those finer in 
quality being put into bundles of 
twentySve each, and tied up ; 



Sor'ted, put in different lots. 
Reck'oned, thought. 

and the smaller ones, called pin- 
ions, are also tied up in bundles 
of an equal number. Thejr are 
dressed, and sometimes stained. 
Many are brought from Bussia, 
from Canada, and from the ter- 
ritories of the Hudson's Bay 
Company. Those from the Hud- 
son's Bay territories are reckoned 
the strongest. 

A quill is made up of two bun- 
dles of patiVlel fLbx^ft of & homy 
BobstancQ. TYi^ 011& \svudl<S\.% \k»» 
1 the fibres xJVaw^\>«.T»SL^\m>3sL^^ 
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length of the quill like the staves 
of a barrel ; and the other has the 
fibres bound round the others in 
a circular form, like hoops, evi- 
dently to increase their strength. 
Hence, in making a ^uill into a 
pen, if a slit is made in the back 
of the quill, and in the direction 
of its length, the slit will have a 



ragged torn appearance, which 
will prevent the ink flowing from 
the pen in a clear, smooth line ; 
but if the outer fibres are first 
scraped off with the pen-knife, 
then the slit made will be clean, 
close, and smooth, and the line 
written will correspond thereto, 
the ragged edge disappearing. 



GLASS. 

Occa'sionally, sometimes. | Pu'sion, melting. 



Glass. — Glass is made of sand 
and potash or soda. The sand 
must be pure, and quite free from 
any tinge or taint of colouring 
matter, otherwise the glass will 
also be tinged or coloured. The 
best sand for making glass is got 
from Lynn, in Norfolk; from 
Alum Bay, Isle of Wight ; from 
Aylesbury, Leighton - Buzzard, 
Reigato, and St. Helen's. Much 
fine sand is also got from America. 
Red-lead and utharge are also 
used in making some kinds of 
glass, to make it more fusible and 
more tenacious in the melted 



state; but they also make it 
more soft, and more susceptible 
of being scratched. Small quan- 
tities of manganese, arsenic, 
borax, and other minersds are 
used occasionally to increase the 
process of fusion, and to remove 
colour. A large quantity of 
broken glass, called cullet, is also 
used. Lime is used instead of a 
dearer alkali for the coarser kinds 
of glass. Glass is made in large 
quantities at Newcastle, at Bris- 
tol, at Glasgow, at Birmingham, 
and at St. Helen's; as also at 
Shields, Leeds, and London. 



PLATE. GLASS. 



Blends, mixes. I 

Ca'pable of, able to. I 

Plate-glass is made chiefly at 
Newcastle and at St. Helen's, in 
this country, and at Paris, in 
France. The materials of which 
plate-glass is made being very 
white, sand, soda, lime, manga- 
nese, cobalt, and broken plate- 
glass, are ground very fine and 
sifted, and then they are most 
intimately mixed together in a 
revolving barrel, which, turning 
slowly, blends the ingredients 
closely together, as that is of the 
greatest importance. This mix- 
ture 18 Bometimea heated slowly 



Oc'cupies, takes up. 
In'dicateSi shows. 

to melt and bring the mass into 
a pasty consistence. This is 
called frit. At other times this 

Eowdered mixture is melted in 
irge ^ots at once, without being 
made into frit. But if first fused 
into frit, then the frit is melted 
in the large pots. These pots are 
made of a kind of clay, which 
is very infusible, and got from 
Stourbridge. Each pot is capa- 
ble of holding about fourteen 
hundxed-^e\<^i. ^i TCksS^fc^ >^a»a». 
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ings in the sides. About nine 
hundred-weight of the powdered 
mixture is put into a pot at one 
time, and as it melts an equal 
quantity is again put in, and a 
third tune more is added to fill 
up the pot. The molten glass 
thus occupies just about half the 
space that the powdered mix- 
ture occupied. About forty-eight 
hours, or two days and two 
nights are sufficient to bring the 
glass into a state of complete 
fusion. It is then allowed to 
fine, that is, to settle, by which all 
tho heavier particles fall to the 
bottom, and an^r air contained in 
the mass rises in air-bubbles to 
tlie top, and escapes at the sur- 
face. The glass is then made and 
ready for use, to be blown or 
worked into any form or shape, 
and into articles of i^ny kind. 



The glass in a perfectly fused 
state is poured upon an iron 
table, and a piece of iron fixed at 
the sides of t ne table indicates and 
regulates the required thickness. 
Then a metal roller is passed 
over the molten glass, and presses 
and flattens it down to the thick* 
ness of the metal strips at the 
edge of the table. It is ]put 
through a process, continuing 
several days, to anneal it. After 
it is annealed the plate is put 
upon a table and fixed firmly to 
it, then it is ground quite level, 
powdered flint being used with 
water for that purpose. The 
grinding is again repeated, with 
powdered emery, and after that 
it is rubbed with a woollen rub- 
ber and a polishing powder, and 
this completes the process of 
making plate-glass. 



FLINT-GLASS. 



Allow'ed. permitted or let. 
Grad'ually, slowly. 

Flint-glass is made of pure 
sand, washed and roasted, or cal- 
cined, of litharge, and of purified 
potash, in the proportions of 
100 lbs., 70 lbs., and 30 lbs. of 
the three separate ingredients. 
A little saltpetre or arsenic is 
added to remove any colour at- 
taching to any of the ingredients, 
and to leave the glass quite pure. 
These ingredients, when pro- 
perly fused, are made, or blown 
through a long tube, and by 
means of some other simple im- 
plements or tools, into many 
kinds of articles for household 
use. Glass is so soft, ductile, 
and tenacious, that it can be 
blown, di-awn, pressed, or mould- 
ed into any form or shape. The 
blower dips his tube into the 
glass in the melting-pot, and 



Preven'ts, checks or hinders. 
Effec'ts, causes. 

takes up as much as will make 
the article he wants to make, and 
he blows through the tube, and 
thus makes the glass at the other 
end of it hollow. It is then placed 
in the mould and pressed, or is 
rolled out, or twisted into the 
particular shape or form the 
article is to be made to assume. 
These articles are then annealed, 
that is, they are placed in an 
oven, heated to a high degree, and 
then allowed to cool gradually. 
This prevents sudden changes of 
heat or temperature from making 
them crack. The slow process of 
cooling effects this. To describe, 
however, the various operations of 
making the articles of flint-glass 
manufacture would be almost im- 
possible. These operations are 
varied to suit the tastes of society. 
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CROWN-GLASS, &c. 



Assn'me, take. 
Ul'timately, in the end. 
Expand', grow larger. 
Imparts^ gives. 
Ex'quisitely, exceedingly. 

Crown-glass is made of sand 
and soda, or the ash of soda, and 
a small quantity of manganese, 
arsenic, and borax. These are 
exi>08ed to a moderate heat for 
four hours, and thus fused into a 
soft paste or frit. The frit is 
afterwards melted, and skimmed 
of any saline matter that rises to 
the surface. Then a large quan- 
tity of cutlet or broken glass is 
added, and this is left to fuse for 
forty hours, when it is ready 
for use. These materials, in the 
absence of any preparation of 
lead, require a much greater de- 
gree of heat to melt or fuse them. 
The blower dips his long iron 
tube into this molten mass, and 
lifts up ten or twelve pounds 
weight of fused glass on the end 
of it, and blows it into a large 
hollow shape, like a pear. He 
then presses the end against a 
flat surface, which makes it as- 
sume a circular form, with the 
end of the tube still sticking in 
the centre of it. An iron rod, 
called a punt, is dipped into the 
melted glass, taken out, and then 
stuck to the centre of the flat cir- 
cular portion of glass opposite the 
end of the tube. Then the tube 
is detached by wetting the glass 
close to the end of the tube, when 
it breaks oif from the glass, which 
is then left sticking to the %mnt. 
The punt, with the ^lass on the 
end of it, is then earned to a fur- 
nace and exposed to a great heat, 
and then it is twirled round, 
slowly at first, but afterwards at 
a great speed. This causes the 



Brit'tle, easily broken. 
Lus'trous, shming. 
In'corrodible, cannot be eaten into. 
Imper'vioas, not letting in. 
Disper'se, scatter. 

hole left by cutting away the 
tube to become larger, and ulti- 
mately to expand so much as to 
become a plane surface, four or 
five feet in diameter, and of uni- 
form thickness over all but the 
attached centre portion. This 
thick part is called the huWs-eye, 
The glass is then annealed, and 
afterwards divided into two disks, 
half circles or parts. This crown- 
glass is used for windows. 

Dark green bottle-glass is made 
of river sand, soap-boiler's waste, 
which consists of lime and a small 

Quantity of alkali, and without 
iie use of any kind of lead. 
Glass is coloured by adding 
some mineral substance to the 
glass in a fused state. Thus, 
soot imparts to glass a yellow 
colour; copper, a red tint; co- 
balt, a blue colour; iron, a green 
colour ; tin, an opaque white ; 
manganese, an amethyst; and 
gold, a ruby tint of an exqui- 
sitely beaut^ul shade. 

Solid glass is beautifully trans- 
parent, hard, brittle in the mass, 
but elastic in fine threads, very 
compact or void of porousness, 
lustrous, insoluble, and incorro- 
dible even by the strongest acids, 
susceptible of the highest polish, 
impervious to wind and water, 
but admitting the light and heat 
of the sun without interruption. 
The uses of Glass. —Crown glass 
is used for windows, green, coarse 
glass for bottles ; flint glass for a 
great variety of household ar- 
ticles — for gas globes, lenses for 
telescopes, micro8co^«,«.TA«^<^ 
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taoles; these either collect the 
rays of light or disperse them, 
according as the glass is ground 
to a concave or a convex form. 



Plate glass is now used largely for 
large shop windows, and also for 
all kinds of mirrors. For these pur- 
poses it is silvered with mercury. 



PABCHMENT. 



Dn'rable, lasting long. 
Han'oscripts, wriUen papers. 

Parchment is prepared skins of 
sheep and ^[oats. It is a very dur- 
able material for writing on, and 
it has been used for that purpose 
from a very early period. The 
earliest manuscripts in our pos- 
session are parclunent writings, 
and the oldest copy extant of the 
New Testament is a parchment 
copy written during the middle 
of the fourth century. 

The skins are soaked or steeped 
in lime water, which loosens the 
wool or hair, and cleanses the 
skin from all greasiness. The 
wool or hair is then scraped off 
the skins, which are stretched 
tightly aci-oss a frame made of 



Ex'tant, now in existence. 
Acqui'red, attained or reached. 

wood, or across a large hoop. The 
skins are then pared down straight 
and even on both sides, and then 
well rubbed with pumice-stone, 
and allowed to drv. This latter 

Erocess is repeated till the skins 
ave acquired a degree of smooth- 
ness sufficient for writing on with 
ease. 

Parchment is used for legal 
documents, such as deeds, leases, 
indentures, &c. It is used for 
drum-heads, tambourines, bind- 
ing books, and for luggage labels. 
It is much stronger than paper, 
and is not so liable to suffer mjury 
from dampness. Hence its use 
for these purposes. 



LEATHEB. 



Inja'rious, hurtful. 
Nu'merousi many. 



Leather is the tanned hides of 
animals. It is made of the skins 
of animals by a process of tanning. 
Tanning prevents the decay of the 
skins, which without tannine 
would soon become useless, and 
even injurious. When taken from 
the animal the skin is soft and 
moist, and when dried becomes 
brittle, cracks readily when bent, 
and soon decays, but especiallv if 
moist or wet. In that state they 
would be of almost no use. But 
when tanned the leather is still 
soft, 18 flexible or easily bent in a 
diy- as well as in a wet state, and 
J tis impervious to water, or water- 



Soak'ed, steeped. 
Infe'rior, of less worth. 

proof, and possesses tea lai^e ex- 
tent the quality of durability. It 
is not heavy, and wears well when 
made into boots or shoes, harness, 
travelling-bags, and other things 
too numerous to mention. 

The skins received either 
fresh from the butcher, or salted 
when imported, are scraped dean 
from bits of fat or flesh ad- 
hering, and then soaked in lime 
water to loosen the hair, which, 
after having been so steeped, is 
easily scraped off. The skins are 
then soaked in an acid liquid to 
open the "f^Tea oi ^^ ^iii^:^, %.wd. 
make t"hem'bet\»Tfv\\ft^\iOT^<i«CT% 
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the tan in the next process. This 
acid liquid is made by throwing 
barley or rye-flour into water, and 
letting it stand till it becomes 
sour, or by throwing in a small 
quantity of the oil of vitrioL The 
skins are now ready for the tan- 
pit. They are accordingly re- 
moved to it, and steeped in a weak 
solution at first of oak-bark and 
water, and afterwards in a much 
stronger solution. The skins are 
allowed to lie in this solution 
in the pits from six to twelve 
months, and sometimes even 
lonp^er. If not allowed to re- 
main long enough in the pit, 
the centre fibres of the skin 
will not be sufficiently tanned. 
After having been properly 
tanned, the leather (for tne skins 
have now become leather) are 
removed and dried, and then 
rolled between rollers to make 



the surface smooth, and to press 
the fibres firmly toother. 

Leathec is sometimes tanned by 
the aid of steam. This is callea 
the *' hot process.** Tanning by 
this process is both quicker and 
cheaper, but the leather so tanned 
is greatly inferior in quality. Be- 
sides being tanned, leather is 
cwrried when required for the 
uppers of boots and shoes. The 
currier gets the tanned Hides, 
pares them and rubs them, so as 
to make them thinner, softer, 
more flexible, and more capable 
of receiving a good polish ; and 
he dyes them with lamp-black 
and oil, or lamp-black and tallow. 
The skins of calves, cows, and 
horses are thus curried ; but the 
soles of boots and shoes are made 
of the thicker skins of oxen and 
some other animals without being 
curried. 



MOROCCO LEATHBB, &c. 
Adhe'ring, sticking to. | Astrin'gent, binding. 



Morocco Leather is made of the 
skins of goats. The hair is scraped 
off the skin or hide, and all par- 
ticles of flesh adhering to it, and 
the skin is then sewed at the 
edges so as to form a bag, which 
is filled with water into which 
some sumach is put. This sub- 
stance is astringent, and tans the 
skin in the same manner as oak- 
bark does; and the tanning is 
effected in a few hours. The 
skins are afterwards dyed and 
rolled between two grooved rollers 
which rub the skin, and give it 
the beautiful nappy appearance 
morocco leather always has. Mo- 
rocco leather is very soft and 
flexible, and its nappy appear- 
ance and bright colovuts render 
it very suitable for many orna- 
mental purposes. It is used 



in binding books, covering chairs, 
and the seats and linings of 
carriages and cushions, and other 
things. 

Boan is made of sheep skin, 
and in the same way as morocco 
leather, and so as to form an imita^ 
tion of it. 

Wash or Shammy Leather is 
made of sheepskins. The skins 
are cleansed with lime, and dried. 
They are then wet with oil, and 
beaten with hammers ; and this 
process is often repeated before 
the skins are considered soft 
enough. The oil or its excess is 
removed by an alkaline bath con- 
sisting of a solution of pearl-ash in 
water. After tVaa ^Yvfe ^«2a!k& ««k 
dried, and. «.te tc^oA-^ \wt "^^^^ 
Shammy \eaA*\vftT \% \»«5ftL\» v3^^ 
metallic ar^cVe©. \\.\^vei»o-«Qrti 
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as underclothing, being very soft 
and warm. 

Lamb-skins are used to make 
fine gloves, called "kid gloves," 
and are very soft, flexible, and 
slightly elastic. They are also 



used in making ladies* shoes. 
These skins are tanned with 
alum, and eggs and flour are 
used to make the leather soft and 
elastic, but, as a result of this, 
the price is increased. 



LEAD. 



Frag'ments, broken or detached 

pieces. 
Tar'nished, made black. 
Snsta'iiii supx>ort or bear. 

Lead is found combined chiefly 
' with sulphur, and this combina- 
tion is called galena or glance. 
Gkdena is very peculiar in appear- 
ance, being very bright, of a 
bluish white colour, bnttle, and 
when broken, displaying frag- 
ments consisting of very small 
cubes. This ore of lead contains 
about eighty-five per cent of 
lead, and nearly fifteen per cent. 
of siilphur. It is found in great 
abundance in Derbyshire, Dur- 
ham, Yorkshire, Northumber- 
land, Cornwall, and Denbigh; 
and in less quantities in Shrop- 
shire, Staffordshire, Lancashire, 
Devonshire, and Westmoreland; 
also in the Isle of Man. It is 
found in Wicklow, Waterford, 
Lowth, andTipperary, in Ireland; 
and in Dumfriesshire, Kirkcud- 
brightshire, Lanarkshire, and 
Argvleshire, in Scotland. 

The ore is first j)icked, then 
washed, to separate it from other 
minerals, and to clean it. It is 
then broken into small pieces 
heated in an open furnace, where 
it is often stirred in order to let 
the sulphur bum away. The 
burned ore is then put into melt- 
ing pots, and heated, when the 
lead melts and flows down to the 
bottom of the vessel or pot, from 
ifr/jjcli it ia ran off into long 
moulds, and in this form it is 



Unlfermly, all the same. 
Aro'ma, fine smelL 
Diminish, grow less. 
Dn'rable, lasting. 

called "pig lead.*' Lead, when 
clean cut, is of a bluish ^y 
colour, and possesses a bright 
metallic lustre; but when tar- 
nished by the air or water, it is of a 
dull grey colour, which is charac- 
terized as " lead colour.** None 
of the common metals is so soft 
as lead. It will leave its mark 
if rubbed on paper ; it may be 
scratched with the nail, or cut 
with a knife. Lead is very 
flexible, but it has no elasticity. 
It may be beaten or rolled into 
thin sheets, but these are not 
able to bear much strain. Lead 
may be drawn out into a wire less 
than the twelfth part of an inch in 
diameter, but this wire will not 
sustain a weight of more than the 
fifth part of a hundred-weight. 
Lead is very heavy ; it is eleven 
times heavier than water. It 
melts long before it can be heated 
to redness. When melted, it 
absorbs from the air, and the 
product is an oxide in the form 
of a gray coarse powder, which 
floats on the surface of the 
molten lead. This oxide is first 
seen floating on the lead like a 
thin oily scum. This oxide or 
grey powder can be again reduced 
to the metallic state by heating it 
to redness. 

BheetU«A VamftAftVcLVw^^wvj^. 
By one oi t\ve«^ V\ Ha «mX onvui^ 
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and made uniformly thick by a 
strike, which is an instrument 
made of wood, and made to pass 
over the molten mass. Lead 
made in this way is called '*cast" 
sheet-lead. Lead is also subjected 
to heavy pressure when in a cold 
state, by being placed between 
two steel rollers. When rolled 
out thus, the sheets are said to be 
"milled.** The **cast" sheet- 
lead is inferior to the "milled" 
sheet-lead, being rougher, having 
more air-holes in it, being softer, 
and not so compact. Waste lead 
is generally used uip by being 
cast into sheets. The sheets, 
both cast and " milled," vary in 
thickness, and are measured by 
the weight per square foot. 
Sheet-lead is used to cover houses, 
to make house gutters, house 
ridges, water pipes, and to line 
water cisterns. It is well fitted 
for these purposes, being soft, 
easily bent^ cut, and hammered 
without breaking. Lead can be 
made into thin leaves. The 
Chinese make it into thin leaves 
like paper, by running melted 
lead into a stone, and pressing 
another stone on the top of it se 
as to squeeze it out into leaves of 
very great fineness. These leaves 
or thin sheets they use to line 
their tea-chests, to prevent the 
aroma of the tea from beicg eva- 
porated. 

Water-pipes arc made by plac- 
ing a steel rod in the centre of a 
hollow mould of cylindrical shape 
which is made to open and shut 
at the side ; and then filling up 
the shut mould with melted lead 
which thus fills up the space 
between the mould and the steel 
rod, and thu« the pipe is formed. 
When it becomes cold the mould 
is opened, the rod is withdrawn, 
and the pipe ia taken out ; but in 
this state it is too thick, as well 



as too short, so it is afterwards 
drawn out between rollers having 
circular grooves. The pipes are 
made to pass through a series of 
these grooves which gradually 
diminish, and so draw out the 
pipes by increasing their length, 
and lessening their thickness; 
and whilst this is being done, a 
rod is kept inside to prevent them 
closing up. Lead pipes are also 
drawn through a lessening series 
of metal collars to reduce their 
thickness, and to increase their 
length. 

Lead is very poisonous, yet it is 
used daily for water cisterns and 
water pipes with perfect safety. 
The salts held in solution in the 
water prevent the rust of lead 
from being dissolved. If the 
water be very pure, or free from 
any kind of saline solution, it 
will dissolve the rust of the lead 
and become poisonous. Iron is 
more used now than lead for 
water pipes; it is safer with 
pure water, sweeter, and also 
cheaper. 

Lead is used for making bul- 
lets for guns and pistols. It is 
cast in iron mouldis. But elon- 
gated conical bullets used in con- 
nection with improved rifles are 
made by the compressure of 
powerful machinery on lead 
alloyed with a smaU portion of 
metallic arsenic. This dHoj is 
melted, and poured into a kind 
of cullender, through the holes of 
which it flows, and forms drops 
as it descends ^om a great height 
into cold water. Shot is always 
cast from the top of a high tower, 
which is generally built on the 
bank of a running water or 
stream. 

Printers* tjrpes are formed of 
lead and antimoxLy. Tba& «3i2kss^ 
is mucVi\i».xdL^T >^!l«i!l\wA, «»^.'» 
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size of type require the largest 
quantity of antimony, and the 
laKest, the smallest quantity. 

Solder is an alloy formed of 
lead and tin. There are two 
kinds of solder — a coarse and a 
fine kind. The coarse kind is 
made of one part of tin and three 
narts of lead ; and the fine' kind 
IS made of two parts of tin and 
one part of lead. Solder melts 
with less heat than either lead or 



tiuj hence, a hot copper bolt 
which will melt the solder, will 
have no effect upon the lead or 
the tin to which it is applied. 
Lead is also one of the ingre- 
dients of some inferior kinds of 
pewter. 

Litharge, red lead, and white 
lead, are preparations of lead; 
but black lead used in pencils is 
no combination or alloy of lead. 
It is iron and carbon. 



DiB'integration, breaking into 

pieces. 
Super'flaoaSy useless, more than 

enough. 

Earthenware, China, ftc— Earth- 
enware is made of clay and flint. 
White clay is got in Dorsetshire 
and Devonshire. It brings a price 
as high sometimes as 23s. per ton. 
China, or porcelain, is made of 
China clay, a material obtained, 
under the name of Kaolinj from 
Dartmouth and St. Austell, the 
former in Devonshire and the 
latter in ComwalL Granite rock 
is the source of its supply. It is 
supplied in the form of nne cky, 
by the process of disintegration 
of the rock. The decomposed 
rock is subjected to a process of 
washing, which suspends the fine 
clay in the water used, and the 
clay is afterwards procured in 
the mass by allowing it to sub- 
side in the water. This clay 
brings 208. per ton. Stoneware 
is made of China-stone, a material 
got in the district of St. AustelL 
It is somewhat similar to China- 
clay, and brings the same price. 
The flints used are got in the 
districts where chalk is found in 
abundance, chiefly from Kent and 
JFales, and some from Ireland. 
Staffordabire is the chief seat of 



EABTHENWABE, CHINA, &c. 

breaking 



Saspen'ds, keeps in solution. 
Accom'plished, managed or done. 
Bur'nished, polished. 
Transla'ceni, dear, transparent. 

the manufacture. ^ Coal is largely 
used in the various processes. 
The clay is put into water and 
stirred up by machinery to bring 
it to the thickness of cream, for a 
period of thirty hours or so. The 
flints are heated and brought to a 
state of redness, and then, to 
make them more brittle, they are 
cooled by sudden immersion in 
cold water. They are then forced 
or pressed through a fine grating, 
and afterwards ground in a mUl 
made of chert, a hard flinty stone. 
The powder of flint thus got is 
also mixed with water, and 
brought to the ^ thickness of 
cream, when it is allowed to 
stand till the heavier and coarser 
portion of it settles at the bottom. 
Then the two fluids are run into 
one, in the proportion of four or 
five of the clay to one of the 
flint. The combined fluid is then 
strained through a series of sieves 
increasing in fineness to keep back 
all ^tty particles, and to mix the 
liquids thoroughly. After having 
been sifted the liquid is called 
slip. TVie 'watAt it contains is 
theu eya^TtAA^ >Di7 >M^ni|^ >qic:^^«^ 
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away, and the flinty clay brought 
to a proper thickness or consis- 
tence. This is done in a kihi, 
and then removed to a place where 
it is allowed to lie for months, 
and sometimes years, as its (Quality 
is thereby improved, and its lia- 
bility to crack removed. The 
next process it undergoes is that 
of slapping. This consists of cut- 
ting a mass of the clay in two and 
dashing the two pieces together 
with great force by a workman. 
This action is often repeated on a 
table, so as to drive off any air- 
bubbles contained in it, and make 
it compact or perfectly solid. It 
is now ready for being thrown or 
movZded, All round articles are 
thrown, and all articles not round 
are moulded. ^ The man who 
throws them is called a potter, 
and he does it by means of a wheeL 
This wheel is in the form of a flat 
piece of wood, like a small circular 
table, resting upon an upright 
shaft, which is made to turn 
round by a cord and a wheel 
driven round by an assistant. A 
portion of the prepared potter's 
clay is put upon the centre of the 
potter's wheel which the assistant 
turns rapidly round, and the pot- 
ter by usmghis fingers and thumbs 
forms the article to the required 
shape and thickness. The pot- 
ter's fingers are applied to the 
outside, and the thumbs to the 
inside of the vessel he is forming. 
He does this very quickly, and, 
when finished, the wheel is stop- 
ped, the vessel is cut off dose to 
the wheel by a fine wire, carried 
to dry, and another piece is placed 
on the wheel to be treated m like 
manner. When sufficiently dry, 
the articles made are turned in a 
lathe, to bring them to the exact 
shape required, and to make them 
quite smooth. This is done by the 
turner, who holds a small piece 



of thin steel or iron which shaves 
off the superfluous clay, and then 
the wheel is reversed, and the 
piece of steel is pressed upon the 
article whilst it is being rapidly 
turned, and it is thus made quite 
smooth. The handles and spouts 
are formed in separate moulds, 
and are fixed on by dipping them 
in slip, and attaching them and 
pressing them to the articles pre- 
viously throvim and turned. 

All articles not of a round 
shape, such as jugs, tureens, 
oval tea-pots, ashets, plates, 
saucers, and many other articles, 
are pressed into, or on to, moulds 
which are made of plaster of 
Paris. The clay is rolled out 
flat, and of the thickness re- 
qxdred, cut into pieces of the 
proper size of the mould, and 
pressed into the comers of the 
mould by the fingers and 
thumbs. All flat articles, such 
as plates and saucers, are pressed 
on to a mould which shapes the 
inside, and the hand shapes oi 
forms the outside of the articles 
which are then finished by turn- 
ing as above. Very irregularly 
shaped articles are cast in dry 
plaster moulds, by pouring into 
them a quantity of slip. The 
mould absorbs the water of the 
slip, dries the clay in contact 
with the mould, and thus shapes 
and forms the article, and then 
the liquid slip is noured from the 
centre of the mould, and thus tho 
article is left hollow. 

All articles whether thrown or 
moulded, are dried in earthenware 
boxes called seggars, placed in the 
drying stove and baked, and after- 
wards heated to redness in a kiln 
for about two days and two nights. 
The articles have now arrived at 
their biscuit state, this term bein;^ 
applied ixom t\vfe^to^«R» ^1 dwiXAft 
baling, ^\aOa. ^\i«:| >b»i^^ >jaAsst« 
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gone. The articles are now hard, 
but very porous, and incapable of 
holding water for any length of 
time. To remove the porosity, and 
to make them impervious to water, 
they have to unaergo the further 
operation of glazing. This is ac- 
complished by dipping the biscuit 
ware into a liquid containing 
white lead, flint, and some other 
ingredients in small quantities, 
when a portion of the liquid covers 
and adheres to the articles dipped 
into it. The dipped articles are 
again baked in tne glazing kiln or 
oven, and heated to such a degree 
that the glazing matter melts 
into a kind of transparent glass 
which is bright and snining, and 
entirely free from porousness. 
Patterns, when required, must be 
applied before glazing the Ware. 
Tne colours are made into ink 
with oil, &c., and the design 
which has been printed from 
copperplates on thin paper, is 
applied to the biscuit ware, and 
gently rubbed on and into its 
porous surface. The paper is 
afterwards washed away, and the 
colours dried before the articles 
are dipped into the glazing liquid. 
China or porcelain is treated in 
much the same way ; so is stone 



ware, and even red or brown-clay 
ware. Tho only difference in 
these consists in the different 
materials used. China is brought 
to its beautiful translucent state 
by heating it nearlv up to the 
melting pomt, and the colouring 
of the patterns is painted in with 
manual labour, after the articles 
have been glazed. The oxides of 
several metals are used along with 
glass, nitre, or borax, to impart 
the colours required. Gold dis- 
solved in ac^ua regia, and into 
which solution a bar of pure tin 
has been plunged, causes the pre- 
cipitation of a purple powder 
which is sold at 35s per ounce ; 
and is used as a purple paint for 
China ware. Oxide of cobalt 

E reduces a blue colour which can 
e shaded by the use of tin or 
zinc; oxide of iron produces a 
red colour ; chromate of lead pro-, 
duces a yellow colour ; and oxide 
of copper produces a green colour. 
The colours are fixed separately, 
and those which stand the great- 
est degree of heat are fixed first. 
Gold gilding is the last process. 
It is applied as a liquid ; the 
ware is then baked, and the gild- 
ing finally burnished with what 
are oalled steel burnishers. 
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